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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
apparatus for converting a voltage for converting a 
DC voltage into an output voltage so that the output 
voltage becomes a voltage command value, even 
when a boosted output voltage is changed. 
SOLUTION: A control unit 30 receives the output 
voltage V2 of a boost converter 12 from a voltage 
sensor 13, calculates errors in the voltage command 
from the voltage V2, and regulates a PI control gain 
(proportionality gain and integration gain), in 
response to the calculated mistake. The unit 30 
feedback controls by using the regulated PI control 
gain, and the converter 12 converts the DC voltage 
output from a DC current power source B into the 
voltage V2 so that the voltage V2 becomes the voltage command. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record medium which recorded the program for 
making a computer perform control of the electrical-potential-difference conversion which changes 
into a command electrical potential difference the electrical-potential-difference inverter which 
changes the direct current voltage from DC power supply into a command electrical potential 
difference, the electrical-potential-difference conversion approach of changing direct current voltage 
into a command electrical potential difference, and direct current voltage and in which computer 
read is possible. 
[0002] 

[Description of the Prior Art] Recently, the attention with big hybrid car (Hybrid Vehicle) and 
electric vehicle (Electric Vehicle) as an automobile which considered the environment is attracted. 
And a part of hybrid car is put in practical use. 

[0003] This hybrid car is an automobile which makes the motor driven with DC power supply, an 
inverter, and an inverter the source of power in addition to the conventional engine. That is, while 
obtaining the source of power by driving an engine, the direct current voltage from DC power supply 
is changed into an alternating current with an inverter, and the source of power is obtained by 
rotating a motor by the changed alternating current. Moreover, an electric vehicle is an automobile 
which makes the motor driven with DC power supply, an inverter, and an inverter the source of 
power. 

[0004] In such a hybrid car or an electric vehicle, the pressure up of the direct current voltage from 
DC power supply is carried out by the pressure-up converter, and the direct current voltage which 
carried out the pressure up is supplied to the inverter which drives a motor. 
[0005] That is, the hybrid car or the electric vehicle carries the motorised equipment shown in 
drawing 33 . Motorised equipment 300 is equipped with DC power supply B, the system relays SRI 
and SR2, capacitors CI and C2, the bidirectional converter 3 10, a voltage sensor 320, and an inverter 
330 with reference to drawing 33 . 

[0006] DC power supply B output direct current voltage. If the system relays SRI and SR2 are 
turned on by the control device (not shown), they will supply the direct current voltage from DC 
power supply B to a capacitor CI. A capacitor CI graduates the direct current voltage supplied 
through the system relays SRI and SR2 from DC power supply B, and supplies the graduated direct 
current voltage to the bidirectional converter 310. 

[0007] The bidirectional converter 310 contains a reactor 311, NPN transistor 312,313, and diode 
314,315. The one side edge of a reactor 31 1 is connected to power-source Rhine of DC power supply 
B, and an another side edge is connected between the midpoint of NPN transistor 312 and NPN 
transistor 313, i.e., the emitter of NPN transistor 312, and the collector of NPN transistor 313. NPN 
transistor 312,313 is connected to a serial between power-source Rhine and an earth line. And the 
collector of NPN transistor 3 12 is connected to power-source Rhine, and the emitter of NPN 
transistor 3 1 3 is connected to an earth line. Moreover, between the collector emitters of each NPN 
transistor 312,313, the diode 314,315 which passes a current from an emitter side to a collector side 
is arranged. 

[0008] With a control device (not shown), NPN transistor 312,313 is turned on / turned off, and the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/30/2005 



JP,2003-309997,A [DETAILED DESCRIPTION] 



Page 2 of 3 5 



bidirectional converter 310 carries out the pressure up of the direct current voltage supplied from the 
capacitor CI, and supplies output voltage to a capacitor C2. Moreover, at the time of regenerative 
braking of the hybrid car or electric vehicle in which motorised equipment 300 was earned, the 
bidirectional converter 310 is generated by AC motor Ml, lowers the pressure of the direct current 
voltage changed by the inverter 330, and supplies it to a capacitor CI. 

[0009] A capacitor C2 graduates the direct current voltage supplied from the bidirectional converter 
310 and supplies the graduated direct current voltage to an inverter 330. A voltage sensor 320 
detects the electrical potential difference Vc of the both sides of a capacitor C2, i.e., the output 
voltage of the bidirectional converter 310. 

[0010] If direct current voltage is supplied from a capacitor C2, an inverter 330 will change direct 
current voltage into alternating voltage based on the control from a control unit (not shown), and will 
drive AC motor Ml . This drives AC motor Ml so that the torque specified with the torque command 
value may be generated. Moreover, at the time of regenerative braking of the hybnd car or electric 
vehicle in which motorised equipment 300 was carried, an inverter 330 changes into direct current 
voltage the alternating voltage which AC motor Ml generated based on the control from a control 
device, and supplies the changed direct current voltage to the bidirectional converter 310 through a 

[001 lHn motorised equipment 300, when carrying out the pressure up of the direct current voltage 
outputted from DC power supply B and supplying output voltage Vc to an inverter 330 feedback 
control is carried out so that the output voltage Vc which the voltage sensor 320 detected may 
become electrical-potential-difference command Vdc_com. And this feedback control is PI control 
and PI control gain is determined that output voltage Vc will become electrical-potential-ditterence 

command Vdc com. . . , ■ j j • , u^a 

[00121 Thus, in conventional motorised equipment, PI control gain is determined, and it is controlled 
by feedback control using the determined PI control gain so that the output voltage Vc by which the 
pressure up was carried out becomes electrical-potential-difference command Vdc_com. 

[P?oblem(s) to be Solved by the Invention] However, when PI control gain is determined under a 
certain conditions, it fixes to the determined PI control gain and the internal resistance of DC power 
supply changes with a temperature change or long term deterioration, the problem tha it is 
uncontrollable so that the output voltage Vc of a bidirectional converter becomes electrical-potential- 
difference command Vdc_com arises. For example, when the internal resistance of DC power supply 
becomes small, the output voltage of a bidirectional converter carries out hunting (vibration), and 
when the internal resistance of DC power supply becomes large, the output voltage of a bidirectional 
converter overshoots or undershoots. 

[0014] Such a problem is produced also when the reactor which constitutes a bidirectional converter 

deteriorates. . A A 

[00151 Moreover, there are the PWM control mode, the overmodulation control mode, and the 
rectangle control mode as control mode of AC motor Ml in an inverter 330. And these control 
modes are a frequency (it is called a "carrier frequency".) which turns on / turns off the NPN 
transistor contained in an inverter 330. Hereafter, it is the same. It differs mutually. 
r00161 Therefore, when the control gain suitable for a certain control mode is determined, it .fixed to 
the determined control gain and it changes into the control modes other than the control mode with 
the control mode of AC motor Ml, there is a problem that hunting (vibration), overshoot, and 
undershooting arise. [ of output voltage] 

r00171 Then, it is offering the electrical-potential-difference inverter which changes direct current 
voltage into output voltage so that it is made in order that this invention may solve this problem, and 
output voltage's may turn into a command electrical potential difference, even if it changes the 
control mode of the output voltage or the motor by which the pressure up of that purpose was earned 

fo0181 Moreover, another purpose of this invention is offering the electrical-potential-difference ^ 
conversion approach of changing direct current voltage into output voltage so that output voltage s 
may become an electrical-potential-difference command, even if it changes the control mode of the 
output voltage by which the pressure up was carried out, or a motor. 
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[0019] Furthermore, another purpose of this invention is offering the record medium which recorded 
the program for making a computer perform control of the electrical-potential-difference conversion 
which changes direct current voltage into output voltage so that output voltage may become an 
electrical-potential-difference command and in which computer read's is possible, even if it changes 
the control mode of the output voltage by which the pressure up was carried out, or a motor. 
[0020] 

[The means for solving a technical problem and an effect of the invention] The electrical-potential- 
difference converter to which according to this invention an electrical-potential-difference inverter is 
an electrical-potential-difference inverter which changes the direct current voltage from DC power 
supply into output voltage so that output voltage may turn into a command electrical potential 
difference, changes the voltage level of direct current voltage into, and outputs output voltage, The 
error of a detection means to detect the output voltage outputted from the electrical-potential- 
difference converter, and a command electrical potential difference and the detected output voltage, 
And detect the rate of the command change of potential, and the control gain in the feedback control 
of output voltage is adjusted according to the error and rate of change which were detected. It has the 
control means which controls an electrical-potential-difference converter so that output voltage turns 
into a command electrical potential difference by the feedback control using the adjusted control 
gain. 

[0021] The control gain in feedback control is adjusted according to fluctuation of the output voltage 
from an electrical-potential-difference transducer. And feedback control is carried out so that output 
voltage may turn into a command electrical potential difference using the adjusted control gain. 
[0022] Therefore, even if it changes the output voltage of an electrical-potential-difference converter, 
output voltage can be made in agreement with a command electrical potential difference according to 
this invention. 

[0023] Preferably, a detection means detects the input voltage to an electrical-potential-difference 
converter, and detects output voltage based on the detected input voltage and the conversion ratio in 
an electrical-potential-difference converter. 

[0024] The input voltage to an electrical-potential-difference converter is detected, and the output 
voltage of an electrical-potential-difference converter is called for. And feedback control is carried 
out so that output voltage may be in agreement with a command electrical potential difference. 
[0025] Therefore, even if it changes the input voltage to an electrical-potential-difference converter, 
output voltage can be made in agreement with a command electrical potential difference according to 
this invention. 

[0026] Preferably, a detection means detects the direct current voltage outputted from DC power 
supply based on the temperature of DC power supply, and detects output voltage based on the 
detected DC power supply and the conversion ratio in an electrical-potential-difference converter. 
[0027] The direct current voltage outputted from DC power supply is detected, and the output 
voltage of an electrical-potential-difference converter is called for. And feedback control is carried 
out so that output voltage may be in agreement with a command electrical potential difference. 
[0028] Therefore, even if it changes the direct current voltage outputted from DC power supply, 
output voltage can be made in agreement with a command electrical potential difference according to 
this invention. 

[0029] Moreover, the electrical-potential-difference converter to which according to this invention 
an electrical-potential-difference inverter is an electrical-potential-difference inverter which changes 
the direct current voltage from DC power supply into output voltage so that output voltage may turn 
into a command electrical potential difference, changes the voltage level of direct current voltage 
into, and outputs output voltage, According to a detection means to detect fluctuation of the internal 
resistance of DC power supply, and fluctuation of the detected internal resistance, the control gain in 
the feedback control of output voltage is adjusted. It has the control means which controls an 
electrical-potential-difference converter so that output voltage turns into a command electrical 
potential difference by the feedback control using the adjusted control gain. 

[0030] Fluctuation of the internal resistance of DC power supply is detected, and the control gain in 
feedback control is adjusted according to fluctuation of the detected internal resistance. And 
feedback control is carried out so that output voltage may turn into a command electrical potential 
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difference using the adjusted control gain. 

[0031] Therefore, even if it changes the internal resistance of DC power supply, output voltage can 
be made in agreement with a command electrical potential difference according to this invention. 
[0032] The rate of the command change of potential of a control means is smaller than the 1st 
reference value preferably. And the 1st gain adjustment which lowers control gain when the absolute 
value of the error of a command electrical potential difference and output voltage is larger than the 
2nd reference value is performed. The 2nd gain adjustment which raises control gain more greatly 
[ rate of change ] than the 1 st reference value when an absolute value with error is larger than the 
2nd reference value is performed. Smaller [ rate of change ] than the 1st reference value, when an 
absolute value with error is smaller than the 2nd reference value, or when [ than the 1st reference 
value / when rate of change is larger ] an absolute value with error is smaller than the 2nd reference 
value, the 3rd gain adjustment holding control gain is performed. 

[0033] It is detected by the error of the rate of the command change of potential, and a command 
electrical potential difference and the output voltage of an electrical-potential-difference transducer 
whether feedback control is in a hunting condition, an overshoot condition, and which condition of 
undershooting information, and control gain is adjusted according to each of that detected condition. 
[0034] Therefore, according to this invention, even if it changes the output voltage of an electrical- 
potential-difference converter, the control gain for making output voltage in agreement with a 
command electrical potential difference can be set up exactly. 

[0035] A control means contains the rate-of-change judging section, an error detecting element, a 
control gain controller, and a control section more preferably. The rate-of-change judging section 
detects the rate of the command change of potential, and judges whether the detected rate of change 
is smaller than the 1st reference value. An error detecting element detects the error of a command 
electrical potential difference and output voltage. A control gain controller performs either of the 1st 
to 3rd gain adjustment based on the judgment result from the rate-of-change judging section, and the 
error from an error detecting element. A control section controls an electrical-potential-difference 
converter so that output voltage turns into a command electrical potential difference using the control 
gain adjusted by the control gain controller. 

[0036] The error of the rate of the command change of potential, and a command electrical potential 
difference and the output voltage of an electrical-potential-difference converter is detected 
independently. And control gain is adjusted according to the rate of change and error which were 
detected, and feedback control is carried out so that output voltage may be in agreement with a 
command electrical potential difference using the adjusted control gain, so that output voltage may 
be made in agreement with a command electrical potential difference. 

[0037] Therefore, even if output voltage shifts from a command electrical potential difference 
according to a certain factor, output voltage can be exactly made in agreement with a command 
electrical potential difference according to this invention. 

[0038] Output voltage is inputted into the inverter which drives an AC motor still more preferably. 
[0039] An inverter changes the output voltage from an electrical-potential-difference converter into 
alternating voltage, and drives a motor. 

[0040] Therefore, according to this invention, the torque of a motor can be stabilized. According to 
this invention, furthermore, an electrical-potential-difference inverter The electrical-potential- 
difference converter which is the electrical-potential-difference inverter which changes the direct 
current voltage from DC power supply into output voltage so that the output voltage for driving an 
AC motor may turn into a command electrical potential difference, changes the voltage level of 
direct current voltage and outputs output voltage, According to a mode detection means to detect the 
control mode of an AC motor, and the detected control mode, the control gain in the feedback 
control of output voltage is adjusted. It has the control means which controls an electrical-potential- 
difference converter so that output voltage turns into a command electrical potential difference by 
the feedback control using the adjusted control gain. 

[0041] The control mode of an AC motor is detected and the control gain in feedback control is 
adjusted according to the detected control mode. And feedback control is carried out so that the 
output voltage of an electrical-potential-difference transducer may turn into a command electrical 
potential difference using the adjusted control gain. 
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[0042] Therefore, according to this invention, even if it changes the control mode of an AC motor, 
feedback control can be performed so that output voltage may be in agreement with a command 
electrical potential difference. 

[0043] According to this invention, furthermore, an electrical-potential-difference inverter The 
electrical-potential-difference converter which is the electrical-potential-difference inverter which 
changes the direct current voltage from DC power supply into output voltage so that the output 
voltage for driving an AC motor may turn into a command electrical potential difference, changes 
the voltage level of direct current voltage and outputs output voltage, A mode detection means to 
detect the control mode of an AC motor, and an electrical-potential-difference detection means to 
detect the output voltage outputted from the electrical-potential-difference converter, A detection 
means to detect the error and the rate of the command change of potential of a command electrical 
potential difference and the detected output voltage, It adjusts to the suitable control gain for the 
control mode which had the control gain in the feedback control of output voltage detected. Based on 
the error and rate of change which had the adjusted suitable control gain detected, it adjusts to the 
optimal control gain further, and has the control means which controls an electrical-potential- 
difference converter so that output voltage turns into a command electrical potential difference by 
the feedback control using the adjusted optimal control gain. 

[0044] The control mode of an AC motor is detected and the control gain in the feedback control of 
the output voltage from an electrical-potential-difference transducer is adjusted to the suitable 
control gain for the detected control mode. And fluctuation of output voltage is detected, according 
to fluctuation of the detected output voltage, suitable control gain is adjusted further and the control 
gain in feedback control is set as the optimal control gain. If it does so, feedback control will be 
performed so that output voltage may be in agreement with a command electrical potential difference 
using the optimal control gain. 

[0045] Therefore, according to this invention, output voltage can be made in agreement with a 
command electrical potential difference to fluctuation of the control mode of an AC motor, or 
fluctuation of output voltage. 

[0046] At the time of the adjustment to the optimal suitable control gain from control gain, 
preferably a control means The 1st gain adjustment which lowers control gain smaller [ the rate of 
the command change of potential ] than the 1st reference value when the absolute value of the error 
of a command electrical potential difference and output voltage is larger than the 2nd reference value 
is performed. The 2nd gain adjustment which raises control gain more greatly [ rate of change ] than 
the 1 st reference value when an absolute value with error is larger than the 2nd reference value is 
performed. Smaller [ rate of change ] than the 1 st reference value, when an absolute value with error 
is smaller than the 2nd reference value, or when [ than the 1st reference value / when rate of change 
is larger ] an absolute value with error is smaller than the 2nd reference value, the 3rd gain 
adjustment holding control gain is performed. 

[0047] Control gain is adjusted according to each control mode of a motor, at the time of the 
adjustment to the optimal suitable control gain from control gain, it is detected by the error of the 
rate of the command change of potential, and a command electrical potential difference and the 
output voltage of an electrical-potential-difference transducer whether feedback control is in a 
hunting condition, an overshoot condition, and which condition of undershooting information, and 
control gain is adjusted to the optimal control gain according to each of that detected condition. 
[0048] Therefore, according to this invention, the optimal control gain can be set up in each control 
mode of an AC motor. 

[0049] The rate-of-change judging section which judges more preferably whether the rate of change 
of a control means which detected the rate of the command change of potential, and was detected is 
smaller than the 1st reference value, The control gain controller which performs either of the 1st to 
3rd gain adjustment based on the error detecting element which detects the error of a command 
electrical potential difference and output voltage, and the judgment result from the rate-of-change 
judging section and the error from an error detecting element, The control section which controls an 
electrical-potential-difference converter so that output voltage turns into a command electrical 
potential difference using the control gain adjusted by the control gain controller is included. 
[0050] The error of the rate of the command change of potential, and a command electrical potential 
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difference and the output voltage of an electrical-potential-difference converter is detected 
independently. And according to the rate of change and error which were detected, control gain is 
adjusted to the optimal control gain, and feedback control is carried out so that output voltage may 
be in agreement with a command electrical potential difference using the adjusted optimal control 
gain, so that output voltage may be made in agreement with a command electrical potential 
difference. 

[0051] Therefore, even if output voltage shifts from a command electrical potential difference 
according to a certain factor, output voltage can be exactly made in agreement with a command 
electrical potential difference in each control mode of an AC motor according to this invention. 
[0052] A mode detection means detects still more preferably the control mode from which a carrier 
frequency differs. 

[0053] The control mode from which a carrier frequency differs is detected, and control gain is 
adjusted according to the detected control mode. 

[0054] Therefore, even if the control mode of an AC motor changes between the control modes from 
which a carrier frequency differs, feedback control can be carried out so that output voltage may be 
in agreement with a command electrical potential difference. 

[0055] A control means adjusts control gain still more preferably according to the carrier frequency 
of the detected control mode. 

[0056] The control gain in feedback control is adjusted to the control gain suitable for the carrier 
frequency in the detected control mode. 

[0057] Therefore, according to this invention, the output voltage of an electrical-potential-difference 
converter can be made in agreement with whether you are Sumiya on a command electrical potential 
difference. 

[0058] Still more preferably, a control means adjusts control gain to larger control gain than control 
gain when a carrier frequency is low as the carrier frequency of the detected control mode becomes 
high. 

[0059] The control gain in feedback control is adjusted so that hunting, overshoot, and undershooting 
may not arise. 

[0060] Therefore, even if the control mode of an AC motor switches between the control modes 
from which a carrier frequency differs, the output voltage of an electrical-potential-difference 
converter can be made in agreement with whether you are Sumiya on a command electrical potential 
difference according to this invention. 

[0061] Still more preferably, a mode detection means detects two or more control modes 
corresponding to two or more AC motors, and a control means adjusts control gain according to two 
or more detected control modes. 

[0062] Control gain is adjusted so that it may be suitable for the control mode of two or more AC 
motors. Therefore, also when the output voltage of an electrical-potential-difference converter is 
used for the drive of two or more AC motors, output voltage can be made smoothly in agreement 
with a command electrical potential difference according to this invention. 

[0063] Still more preferably, a control means detects the power fluctuation in the feedback control 
for which it opts according to the combination of two or more detected control modes, and adjusts 
control gain according to the detected power fluctuation. 

[0064] The power fluctuation in the feedback control produced when each control mode of two or 
more AC motors switches is detected. And control gain is adjusted by the detected power 
fluctuation. 

[0065] Therefore, according to this invention, control gain can be adjusted so that the control mode 
of two or more whole AC motors may be suited. 

[0066] Still more preferably, a control means enlarges the range of the cut of control gain, and 
adjusts control gain, so that the detected power fluctuation is large. 

[0067] When the control mode of two or more AC motors switches, power is changed, and control 
gain is adjusted so that the power after the fluctuation may be suited. 

[0068] Therefore, even if the control mode switches in two or more AC motors, the output voltage of 
an electrical-potential-difference converter can be made smoothly in agreement with a command 
electrical potential difference according to this invention. 
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[0069] Still more preferably, a mode detection means receives the rotational frequency of an AC 
motor, and the torque of an AC motor, and detects the control mode based on the rotational 
frequency and torque which were received. 

[0070] The rotational frequency of an AC motor and the torque of an AC motor change with control 
modes of an AC motor. Therefore, the control mode of an AC motor is detected by the torque of an 
AC motor, and the rotational frequency of an AC motor. 

[0071] Therefore, according to this invention, the control mode of two or more AC motors is 
correctly detectable. 

[0072] Still more preferably, a mode detection means holds the map in which the relation between 
the rotational frequency of an AC motor and the torque of an AC motor is shown, and detects the 
control mode by detecting the field of the map on which the rotational frequency and torque which 
were received are included. 

[0073] The control mode of each AC motor is detected with reference to the map in which the 
relation between torque and a rotational frequency is shown. 

[0074] Therefore, according to this invention, the control mode of two or more AC motors is quickly 
detectable. 

[0075] Control gain is the PI control gain in feedback control still more preferably. 
[0076] The integral gain and proportional gain in feedback control are adjusted. Therefore, according 
to this invention, the output voltage of an electrical-potential-difference converter can be made 
correctly in agreement with a command electrical potential difference. 

[0077] An AC motor is a motor for cars still more preferably. The output voltage of an electrical- 
potential-difference converter is used for the drive of the AC motor carried in a car. 
[0078] Therefore, according to this invention, it is stabilized and the driving wheel of a car can be 
driven. According to this invention, furthermore, the electrical-potential-difference conversion 
approach The 1st step which is the electrical-potential-difference conversion approach of changing 
the direct current voltage from DC power supply into output voltage so that output voltage may turn 
into a command electrical potential difference, and detects output voltage, The error of a command 
electrical potential difference and output voltage, and the 2nd step which detects the rate of the 
command change of potential, The 3rd step which adjusts the control gain in the feedback control of 
output voltage based on rate of change and an error, and the 4th step which changes direct current 
voltage into output voltage so that output voltage may turn into a command electrical potential 
difference by the feedback control using the adjusted control gain are included. 
[0079] Even if it changes output voltage, feedback control is carried out so that output voltage may 
be in agreement with a command electrical potential difference. 

[0080] Therefore, according to this invention, it is stabilized and output voltage can be outputted. 
Preferably, the 1st step contains the 2nd substep which detects output voltage based on the 1st 
substep which detects the input voltage inputted into the electrical-potential-difference transducer 
which changes direct current voltage into output voltage, and the detected input voltage and the 
conversion ratio in an electrical-potential-difference transducer. 

[0081] The input voltage to an electrical-potential-difference converter is detected, and the output 
voltage of an electrical-potential-difference converter is detected using the detected input voltage and 
a known transfer factor. 

[0082] Therefore, according to this invention, to fluctuation of the input voltage to an electrical- 
potential-difference transducer, feedback control can be performed so that output voltage may be in 
agreement with a command electrical potential difference. 

[0083] Preferably, the 1st step contains the 2nd substep which detects output voltage based on the 1st 
substep which detects the temperature of DC power supply and detects the input voltage inputted 
into the electrical-potential-difference transducer which changes direct current voltage into output 
voltage based on the detected temperature, the detected input voltage, and the conversion ratio in an 
electrical-potential-difference transducer. 

[0084] The direct current voltage outputted by the temperature of DC power supply from DC power 
supply is called for. And the output voltage of an electrical-potential-difference converter is detected 
by the called-for direct current voltage, i.e., the input voltage of an electrical-potential-difference 
converter, and the transfer factor. 
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[0085] Therefore, according to this invention, even if it originates in the temperature change of DC 
power supply and changes the input voltage to an electrical-potential-difference transducer, feedback 
control can be performed so that output voltage may be in agreement with a command electrical 
potential difference. 

[0086] In the 3rd step, the rate of the command change of potential is smaller than the 1st reference 
value more preferably. And control gain is lowered when the absolute value of the error of a 
command electrical potential difference and output voltage is larger than the 2nd reference value. 
More greatly [ rate of change ] than the 1st reference value, when an absolute value with error is 
larger than the 2nd reference value, control gain is raised. When [ when rate of change is smaller 
than the 1st reference value ] an absolute value with error is smaller than the 2nd reference value, Or 
more greatly [ rate of change ] than the 1st reference value, when an absolute value with error is 
smaller than the 2nd reference value, control gain is held. 

[0087] It is detected by the error of the rate of the command change of potential, and a command 
electrical potential difference and the output voltage of an electrical-potential-difference transducer 
whether feedback control is in a hunting condition, an overshoot condition, and which condition of 
undershooting information, and control gain is adjusted according to each of that detected condition. 
[0088] Therefore, according to this invention, even if it changes the output voltage of an electrical- 
potential-difference converter, the control gain for making output voltage in agreement with a 
command electrical potential difference can be set up exactly. 

[0089] According to this invention, furthermore, the electrical-potential-difference conversion 
approach The 1st step which is the electrical-potential-difference conversion approach of changing 
the direct current voltage from DC power supply into output voltage so that the output voltage for 
driving an AC motor may turn into a command electrical potential difference, and detects the control 
mode of an AC motor, The 2nd step which adjusts the control gain in the feedback control of output 
voltage according to the detected control mode, and the 3rd step which changes direct current 
voltage into output voltage so that output voltage may turn into a command electrical potential 
difference by the feedback control using the adjusted control gain are included. 
[0090] The control mode of an AC motor is detected and the control gain in feedback control is 
adjusted according to the detected control mode. And feedback control is carried out so that the 
output voltage of an electrical-potential-difference transducer may turn into a command electrical 
potential difference using the adjusted control gain. 

[0091] Therefore, according to this invention, even if it changes the control mode of an AC motor, 
feedback control can be performed so that output voltage may be in agreement with a command 
electrical potential difference. 

[0092] According to this invention, furthermore, the electrical-potential-difference conversion 
approach The 1st step which is the electrical-potential-difference conversion approach of changing 
the direct current voltage from DC power supply into output voltage so that the output voltage for 
driving an AC motor may turn into a command electrical potential difference, and detects the control 
mode of an AC motor, The 2nd step adjusted to the suitable control gain for the control mode which 
had the control gain in the feedback control of output voltage detected, The 3rd step which detects 
output voltage, and the error of a command electrical potential difference and output voltage and the 
4th step which detects the rate of the command change of potential, The 5th step which adjusts 
suitable control gain to the optimal control gain based on the rate of change and error which were 
detected, and the 6th step which changes direct current voltage into output voltage so that output 
voltage may turn into a command electrical potential difference by the feedback control using the 
adjusted optimal control gain are included. 

[0093] The control mode of an AC motor is detected and the control gain in the feedback control of 
the output voltage outputted from an electrical-potential-difference transducer is adjusted to the 
suitable control gain for the detected control mode. And fluctuation of output voltage is detected, 
according to fluctuation of the detected output voltage, suitable control gain is adjusted further and 
the control gain in feedback control is set as the optimal control gain. If it does so, feedback control 
will be performed so that output voltage may be in agreement with a command electrical potential 
difference using the optimal control gain. 

[0094] Therefore, according to this invention, output voltage can be made in agreement with a 



http ://www4 . ipdl .ncipi . go j p/cgi-bin/tran_web_cgi_ejj e 1 2/3 0/2005 



JP,2003-309997,A [DETAILED DESCRIPTION] 



Page 9 of 35 



command electrical potential difference to fluctuation of the control mode of an AC motor, or 
fluctuation of output voltage. . 
r00951 In the 5th step, the rate of the command change of potential is smaller than the 1st reference 
value preferably. And when the absolute value of the error of a command electrical potential 
difference and output voltage is larger than the 2nd reference value, suitable control gam is lowered 
and is adjusted to the optimal control gain. More greatly [ rate of change ] than the Is reference 
value, when an absolute value with error is larger than the 2nd reference value, suitable control gain 
is raised and is adjusted to the optimal control gain. Smaller [ rate of change than the 1st reference 
value when an absolute value with error is smaller than the 2nd reference value, or when [ than the 
1st reference value / when rate of change is larger ] an absolute value with error is smaller than the 
2nd reference value, suitable control gain is held and is adjusted to the optimal control gain. 
r00961 Control gain is adjusted according to each control mode of a motor, at the time ot the 
adjustment to the optimal suitable control gain from control gain, it is detected by the error of the 
rate of the command change of potential, and a command electrical potential difference and the 
output voltage of an electrical-potential-difference transducer whether feedback confrol is in a 
hunting condition, an overshoot condition, and which condition of undershooting information, and 
control gain is adjusted to the optimal control gain according to each of that detected condition. 
[0097] Therefore, according to this invention, the optimal control gain can be set up in each control 

t0098]°The c^ontrofmode detected in the 1st step is the control mode from which a carrier frequency 

differs more preferably. . . 

[0099] The control mode from which a carrier frequency differs is detected, and control gain is 
adjusted according to the detected control mode. 

miOOl Therefore, even if the control mode of an AC motor changes between the control modes from 
which a carrier frequency differs, feedback control can be carried out so that output voltage may be 
in agreement with a command electrical potential difference. 

rolOl] Still more preferably, the control modes detected in the 1st step are two or more confrol 
modes over two or more AC motors, and control gain is adjusted according to two or more detected 
control modes in the 2nd step. AP 
[0102] Control gain is adjusted so that it may be suitable for the contro mode of two or more AC 
motors. Therefore, also when the output voltage of an electrical-potential-difference converter is 
used for the drive of two or more AC motors, output voltage can be made smoothly in agreement 
with a command electrical potential difference according to this invention. 
[0103] In the 1st step, the control mode is detected still more preferably based on the rotational 

KThettaS fre^cyTf an AC motor and the torque of an AC motor change with confrol 
modes of an AC motor. Therefore, the control mode of an AC motor is detected by the torque of an 
AC motor, and the rotational frequency of an AC motor. 

[0105] Therefore, according to this invention, the control mode of an AC motor is correctly 

detectable. , .„ r U1 

r01061 Control gain is the PI control gain in feedback control still more preferably. 

r0107 The integral gain and proportional gain in feedback control are adjusted. Therefore, according 

to this invention, the output voltage of an electrical-potential-difference converter can be made 

correctly in agreement with a command electrical potential difference 

r01081 Furthermore, the record medium which recorded the program for making a computer perform 
control of the electrical-potential-difference conversion which changes the direct current voltage 
from DC power supply into output voltage so that output voltage may turn into a command electrical 
potential difference according to this invention and in which computer read is possible The > 1st step 
which detects output voltage, and the error of a command electrical potential ^^f^^^ 0 ^ 11 * 
voltage and the 2nd step which detects the rate of the command change of potential, The 3rd step 
which adjusts the control gain in the feedback control of output voltage based on rate of change and 
an error It is the record medium which recorded the program for making a computer perform the 4th 
step which transforms direct current voltage to output voltage so that output voltage may turn into a 
command electrical potential difference by the feedback control using the adjusted control gain and 
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in which computer read is possible. 

[0109] If the program recorded on the record medium is executed by computer, fluctuation of output 
voltage will be detected and the control gain in the feedback control of output voltage will be 
adjusted according to fluctuation of the detected output voltage. And feedback control is performed 
so that output voltage may be in agreement with a command electrical potential difference using the 
adjusted control gain. 

[01 10] Therefore, according to this invention, it is controllable so that the stable output voltage is 
outputted. 

[01 1 1] Preferably, the 1st step contains the 2nd substep which detects output voltage based on the 1st 
substep which detects the input voltage inputted into the electrical-potential-difference transducer 
which changes direct current voltage into output voltage, and the detected input voltage and the 
conversion ratio in an electrical-potential-difference transducer. 

[01 12] If a program is executed by computer, the input voltage to an electrical-potential-difference 
converter will be detected, and the output voltage of an electrical-potential-difference converter will 
be detected using the detected input voltage and a known transfer factor. 

[0113] Therefore, according to this invention, to fluctuation of the input voltage to an electrical- 
potential-difference transducer, feedback control can be performed so that output voltage may be in 
agreement with a command electrical potential difference. 

[0114] The 1st step contains the 2nd substep which detects output voltage based on the 1st substep 
which detects the temperature of DC power supply and detects the input voltage inputted into the 
electrical-potential-difference transducer which changes direct current voltage into output voltage 
based on the detected temperature, the detected input voltage, and the conversion ratio in an 
electrical-potential-difference transducer more preferably. 

[01 15] If a program is executed by computer, the direct current voltage outputted by the temperature 
of DC power supply from DC power supply will be called for. And the output voltage of an 
electrical-potential-difference converter is detected by the called-for direct current voltage, i.e., the 
input voltage of an electrical-potential-difference converter, and the transfer factor. 
[0116] Therefore, according to this invention, even if it originates in the temperature change of DC 
power supply and changes the input voltage to an electrical-potential-difference transducer, feedback 
control can be performed so that output voltage may be in agreement with a command electrical 
potential difference. . 

[0 1 1 7] In the 3rd step, the rate of the command change of potential is smaller than the 1 st reference 
value still more preferably. And when the absolute value of the error of a command electrical 
potential difference and output voltage is larger than the 2nd reference value, PI control gain is 
lowered More greatly [ rate of change ] than the 1st reference value, when an absolute value with 
error is larger than the 2nd reference value, PI control gain is raised. When [ when rate of change is 
smaller than the 1st reference value ] an absolute value with error is smaller than the 2nd reference 
value, Or more greatly [ rate of change ] than the 1st reference value, when an absolute value with 
error is smaller than the 2nd reference value, PI control gain is held. 

[01 18] If a program is executed by computer, it will be detected by the error of the rate of the 
command change of potential, and a command electrical potential difference and the output voltage 
of an electrical-potential-difference transducer whether feedback control is in a hunting condition, an 
overshoot condition, and which condition of undershooting information, and control gain will be 
adjusted according to each of that detected condition. 

[01 19] Therefore, according to this invention, even if it changes the output voltage of an electrical- 
potential-difference converter, the control gain for making output voltage in agreement with a 
command electrical potential difference can be set up exactly. 

[0120] Furthermore, the record medium which recorded the program for making a computer perform 
control of the electrical-potential-difference conversion which changes the direct current voltage 
from DC power supply into output voltage so that the output voltage for driving an AC motor may 
turn into a command electrical potential difference according to this invention and in which 
computer read is possible The 1st step which detects the control mode of an AC motor, and the 2nd 
step which adjusts the control gain in the feedback control of output voltage according to the 
detected control mode, It is the record medium which recorded the program for making a computer 
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perform the 3rd step which changes direct current voltage into output voltage so that output voltage 
may turn into a command electrical potential difference by the feedback control using the adjusted 
control gain and in which computer read is possible. 

[0121] If a program is executed by computer, the control mode of an AC motor will be detected and 
the control gain in feedback control will be adjusted according to the detected control mode. And 
feedback control is carried out so that the output voltage of an electrical-potential-difference 
transducer may turn into a command electrical potential difference using the adjusted control gain. 
[0122] Therefore, according to this invention, even if it changes the control mode of an AC motor, 
feedback control can be performed so that output voltage may be in agreement with a command 
electrical potential difference. 

[0123] Furthermore, the record medium which recorded the program for making a computer perform 
control of the electrical-potential-difference conversion which changes the direct current voltage 
from DC power supply into output voltage so that the output voltage for driving an AC motor may 
turn into a command electrical potential difference according to this invention and in which 
computer read is possible The 1st step which detects the control mode of an AC motor, and the 2nd 
step adjusted to the suitable control gain for the control mode which had the control gain in the 
feedback control of output voltage detected, The 3rd step which detects output voltage, and the error 
of a command electrical potential difference and output voltage and the 4th step which detects the 
rate of the command change of potential, The 5th step which adjusts suitable control gain to the 
optimal control gain based on the rate of change and error which were detected, It is the record 
medium which recorded the program for making a computer perform the 6th step which changes 
direct current voltage into output voltage so that output voltage may turn into a command electrical 
potential difference by the feedback control using the adjusted optimal control gain and in which 
computer read is possible. 

[0124] If a program is executed by computer, the control mode of an AC motor will be detected and 
the control gain in the feedback control of the output voltage outputted from an electrical-potential- 
difference transducer will be adjusted to the suitable control gain for the detected control mode. And 
fluctuation of output voltage is detected, according to fluctuation of the detected output voltage, 
suitable control gain is adjusted further and the control gain in feedback control is set as the optimal 
control gain. If it does so, feedback control will be performed so that output voltage may be in 
agreement with a command electrical potential difference using the optimal control gain. 
[0125] Therefore, according to this invention, output voltage can be made in agreement with a 
command electrical potential difference to fluctuation of the control mode of an AC motor, or 
fluctuation of output voltage. 

[0126] In the 5th step, the rate of the command change of potential is smaller than the 1st reference 
value preferably. And when the absolute value of the error of a command electrical potential 
difference and output voltage is larger than the 2nd reference value, suitable control gain is lowered 
and is adjusted to the optimal control gain. More greatly [ rate of change ] than the 1st reference 
value, when an absolute value with error is larger than the 2nd reference value, suitable control gain 
is raised and is adjusted to the optimal control gain. Smaller [ rate of change ] than the 1st reference 
value, when an absolute value with error is smaller than the 2nd reference value, or when [ than the 
1st reference value / when rate of change is larger ] an absolute value with error is smaller than the 
2nd reference value, suitable control gain is held and is adjusted to the optimal control gain. 
[0127] If a program is executed by computer, control gain will be adjusted according to each control 
mode of a motor. At the time of the adjustment to the optimal suitable control gain from control gain 
The rate of the command change of potential, It is detected by the error of a command electrical 
potential difference and the output voltage of an electrical-potential-difference transducer whether 
feedback control is in a hunting condition, an overshoot condition, and which condition of 
undershooting information, and control gain is adjusted to the optimal control gain according to each 
of that detected condition. 

[0128] Therefore, according to this invention, the optimal control gain can be set up in each control 
mode of an AC motor. 

[0129] The control mode detected in the 1st step is the control mode from which a carrier frequency 
differs more preferably. 
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[0130] If a program is executed by computer, the control mode from which a carrier frequency 
differs will be detected, and control gain will be adjusted according to the detected control mode. 
[0131] Therefore, even if the control mode of an AC motor changes between the control modes from 
which a carrier frequency differs, feedback control can be carried out so that output voltage may be 
in agreement with a command electrical potential difference. 

[0132] Still more preferably, the control modes detected in the 1st step are two or more control 
modes over two or more AC motors, and control gain is adjusted according to two or more detected 
control modes in the 2nd step. . 
[0133] If a program is executed by computer, control gain will be adjusted so that it may be suitable 
for the control mode of two or more AC motors. 

[0134] Therefore, also when the output voltage of an electrical-potential-difference converter is used 
for the drive of two or more AC motors, output voltage can be made smoothly in agreement with a 
command electrical potential difference according to this invention. 

[0135] In the 1st step, the control mode is detected still more preferably based on the rotational 
frequency and torque of an AC motor. 

[0136] The rotational frequency of an AC motor and the torque of an AC motor change with control 
modes of an AC motor. Therefore, if a program is executed by computer, the control mode of an AC 
motor will be detected by the torque of an AC motor, and the rotational frequency of an AC motor. 
[0137] Therefore, according to this invention, the control mode of an AC motor is correctly 
detectable. 

[0138] Control gain is the PI control gain in feedback control still more preferably. 

[0139] If a program is executed by computer, the integral gain and proportional gain in feedback 

control will be adjusted. . 

[0140] Therefore, according to this invention, the output voltage of an electncal-potential-ditterence 

converter can be made correctly in agreement with a command electrical potential difference. 

[Embodiment of the Invention] It explains to a detail, referring to a drawing about the gestalt of 
operation of this invention. In addition, the same sign is given to the same or a considerable part 
among drawing, and the explanation is not repeated. 

[0142] With reference to [gestalt 1 of operation] drawing 1 , motorised equipment 100 equipped with 
the electrical-potential-difference inverter by the gestalt 1 of implementation of this invention is 
equipped with DC power supply B, voltage sensors 10, 1 1, and 13, the system relays SRI and SR2, 
capacitors CI and C2, the pressure-up converter 12, an inverter 14, a current sensor 24, and a control 
unit 30. AC motor Ml is a drive motor for generating the torque for driving the driving wheel of a 
hybrid car or an electric vehicle. Or this motor may be made to be built into a hybrid car as a thing 
which operates as a motor to an engine, for example, can perform engine starting so that it may have 
the function of the generator driven with an engine. 

[0143] The pressure-up converter 12 contains a reactor LI, NPN transistors Ql and Q2, and diodes 
Dl and D2. a reactor LI - on the other hand, an edge is connected to power-source Rhine of DC 
power supply B, and an another side edge is connected between the midpoint of NPN transistor Ql 
and NPN transistor Q2, i.e., the emitter of NPN transistor Ql, and the collector of NPN transistor 
Q2. NPN transistors Ql and Q2 are connected to a serial between power-source Rhine and an earth 
line. And the collector of NPN transistor Ql is connected to power-source Rhine, and the emitter of 
NPN transistor Q2 is connected to an earth line. Moreover, between the collector emitters of each 
NPN transistors Ql and Q2, the diodes Dl and D2 which pass a current from an emitter side to a 
collector side are arranged. 

[0144] An inverter 14 consists of U phase arm 15, V phase arm 16, and W phase arm 17. U phase 
arm 15, V phase arm 16, and W phase arm 17 are formed in juxtaposition between power-source 
Rhine and a ground. 

[0145] U phase arm 15 consists of NPN transistors Q3 and Q4 by which the series connection was 
carried out V phase arm 16 consists of NPN transistors Q5 and Q6 by which the series connection 
was carried out, and W phase arm 17 consists of NPN transistors Q7 and Q8 by which the series 
connection was carried out. Moreover, between the collector emitters of each NPN transistors Q3- 
Q8, the diodes D3-D8 which pass a current are connected to the collector side from the emitter side, 
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respectively. 

[0146] The midpoint of each phase arm is connected to each **** of each phase coil of AC motor 
Ml . That is, AC motor Ml is the permanent magnet motor of a three phase circuit, common 
connection of the end of three coils, U, V, and W phase, is made, it is constituted at the middle point, 
the other end of V phase coil is connected to the midpoint of NPN transistors Q5 and Q6, and the 
other end of W phase coil is connected to the midpoint of NPN transistors Q7 and Q8 for the other 
end of U phase coil at the midpoint of NPN transistors Q3 and Q4, respectively. 
[0147] DC power supply B consist of rechargeable batteries, such as nickel hydrogen or a lithium 
ion. A voltage sensor 10 detects the electrical potential difference VI outputted from DC power 
supply B, and outputs the detected electrical potential difference VI to a control unit 30. The system 
relays SRI and SR2 are turned on by the signal SE from a control unit 30. A capacitor CI graduates 
the direct current voltage supplied from DC power supply B, and supplies the graduated direct 
current voltage to the pressure-up converter 12. 

[0148] The pressure-up converter 12 carries out the pressure up of the direct current voltage supplied 
from the capacitor CI, and supplies it to a capacitor C2. If Signal PWU is received from a control 
device 30, with Signal PWU, the pressure-up converter 12 will carry out the pressure up of the direct 
current voltage according to the period when NPN transistor Q2 was turned on, and, more 
specifically, will supply it to a capacitor C2. In this case, NPN transistor Ql is turned off by Signal 
PWU. Moreover, if Signal PWD is received from a control device 30, the pressure-up converter 12 
will lower the pressure of the direct current voltage supplied from the inverter 14 through the 
capacitor C2, and will charge DC power supply B. 

[0149] A capacitor C2 graduates the direct current voltage from the pressure-up converter 12, and 
supplies the graduated direct current voltage to an inverter 14. A voltage sensor 13 is the electrical 
potential difference V2 (it is equivalent to the input voltage to an inverter 14.) of the both ends of a 
capacitor C2, i.e., the output voltage of the pressure-up converter 12. It is below the same. It detects 
and the detected output voltage V2 is outputted to a control unit 30. 

[0150] If direct current voltage is supplied from a capacitor C2, an inverter 14 will change direct 
current voltage into alternating voltage based on the signal PWMI from a control unit 30, and will 
drive AC motor Ml . This drives AC motor Ml so that the torque specified with the torque command 
value TR may be generated. Moreover, at the time of regenerative braking of the hybrid car or 
electric vehicle in which motorised equipment 100 was carried, an inverter 14 changes into direct 
current voltage the alternating voltage which AC motor Ml generated based on the signal PWMC 
from a control unit 30, and supplies the changed direct current voltage to the pressure-up converter 
12 through a capacitor C2. In addition, with regenerative braking said here, it includes braking 
accompanied by a regeneration generation of electrical energy when there is foot-brake actuation by 
the driver who drives a hybrid car or an electric vehicle, and decelerating a car, carrying out a 
regeneration generation of electrical energy in turning off an accelerator pedal during transit, 
although a foot brake is not operated (or termination of acceleration). 

[015 1] A current sensor 24 detects the motor current MCRT which flows to AC motor Ml, and 
outputs the detected motor current MCRT to a control unit 30. 

[0152] The torque command value TR and the motor rotational frequency MRN as which the control 
unit 30 was inputted from ECU (Electrical Control Unit) prepared outside, It is based on the 
electrical potential difference VI from a voltage sensor 10, the output voltage V2 from a voltage 
sensor 13, and the motor current MCRT from a current sensor 24. The signal PWMI for driving 
Signal PWU and the inverter 14 for driving the pressure-up converter 12 by the approach of 
mentioning later is generated, and the Signal PWU and Signal PWMI which were generated are 
outputted to the pressure-up converter 12 and an inverter 14, respectively. 
[0153] Signal PWU is a signal for driving the pressure-up converter 12, when the pressure-up 
converter 12 changes the direct current voltage from a capacitor CI into output voltage V2. And 
when the pressure-up converter 12 changes direct current voltage into output voltage V2, a control 
device 30 carries out feedback control of the output voltage V2, and generates the signal PWU for 
driving the pressure-up converter 12 so that output voltage V2 may become ordered electrical- 
potential-difference command Vdc_com. About the generation method of Signal PWU, it mentions 
later. 
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[0154] Moreover, if a hybrid car or an electric vehicle receives the signal which shows that it went 
into regenerative-braking mode from external ECU, a control device 30 will generate the signal 
PWMC for changing into direct current voltage the alternating voltage generated with AC motor Ml, 
and will output it to an inverter 14. In this case, switching control of NPN transistors Q4, Q6, and Q8 
of an inverter 14 is carried out by Signal PWMC. That is, when generating electricity with U phase 
of AC motor Ml, NPN transistors Q6 and Q8 are turned on, when generating electricity with V 
phase, NPN transistors Q4 and Q8 are turned on, and when generating electricity with W phase, 
NPN transistors Q4 and Q6 are turned on. Thereby, an inverter 14 changes into direct current voltage 
the alternating voltage generated with AC motor Ml, and supplies it to the pressure-up converter 12. 
[0155] Furthermore, if a hybrid car or an electric vehicle receives the signal which shows that it went 
into regenerative-braking mode from external ECU, a control device 30 will generate the signal 
PWD for lowering the pressure of the direct current voltage supplied from the inverter 14, and will 
output the generated signal PWD to the pressure-up converter 12. Thereby, the pressure of the 
alternating voltage which AC motor Ml generated is changed and lowered by direct current voltage, 
and it is supplied to DC power supply B. 

[0156] Furthermore, a control unit 30 generates the signal SE for turning on the system relays SRI 
and SR2, and outputs it to the system relays SRI and SR2. 

[0157] Drawing 2 is the functional block diagram of a control device 30. With reference to drawing 
2 , a control unit 30 includes the motor torque control means 301 and the electrical-potential- 
difference conversion control means 302. The motor torque control means 301 The torque command 
value TR, the output voltage VI of DC power supply B, the motor current MCRT The signal PWU 
for turning on / turning off NPN transistors Ql and Q2 of the pressure-up converter 12 by the 
approach of mentioning later based on the output voltage V2 of the motor engine speed MRN and 
the pressure-up converter 12 at the time of the drive of AC motor Ml, The signal PWMI for turning 
on / turning off NPN transistors Q3-Q8 of an inverter 14 is generated, and the Signal PWU and 
Signal PWMI which were generated are outputted to the pressure-up converter 12 and an inverter 14, 
respectively. 

[0158] If a hybrid car or an electric vehicle receives the signal RGE which shows that it went into 
regenerative-braking mode from external ECU at the time of regenerative braking, the electrical- 
potential-difference conversion control means 302 will generate the signal PWMC for changing into 
direct current voltage the alternating voltage which AC motor Ml generated, and will output it to an 
inverter 14. 

[0159] Moreover, if Signal RGE is received from external ECU at the time of regenerative braking, 
the electrical-potential-difference conversion control means 302 will generate the signal PWD for 
lowering the pressure of the direct current voltage supplied from the inverter 14, and will output it to 
the pressure-up converter 12. Thus, since the pressure-up converter 12 can also drop an electrical 
potential difference with the signal PWD for lowering the pressure of direct current voltage, it has 
the function of a bidirectional converter. 

[0160] Drawing 3 is the functional block diagram of the motor torque control means 301. With 
reference to drawing 3 , the motor torque control means 301 contains the phase voltage operation 
part 40 for motor control, the PWM signal transformation section 42 for inverters, the inverter input 
voltage command operation part 50, the feedback voltage command operation part 52, and the duty 
ratio transducer 54. 

[0161] The phase voltage operation part 40 for motor control receives the output voltage V2 of the 
pressure-up converter 12, i.e., the input voltage to an inverter 14, from a voltage sensor 13, receives 
the motor current MCRT which flows to each phase of AC motor Ml from a current sensor 24, and 
receives the torque command value TR from Exterior ECU. And the phase voltage operation part 40 
for motor control calculates the electrical potential difference impressed to the coil of each phase of 
AC motor Ml based on these signals inputted, and supplies the calculated result to the PWM signal 
transformation section 42 for inverters. The PWM signal transformation section 42 for inverters is 
based on the count result received from the phase voltage operation part 40 for motor control, 
generates the signal PWMI which actually turns on / turns off each NPN transistors Q3-Q8 of an 
inverter 14, and outputs the generated signal PWMI to each NPN transistors Q3-Q8 of an inverter 
14. 
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[0162] Thereby, switching control of each NPN transistors Q3-Q8 is carried out, and they control the 
current passed to each phase of the alternating current motor Ml so that AC motor Ml may take out 
the ordered torque. Thus, a motorised current is controlled and the motor torque according to the 
torque command value TR is outputted. 

[0163] On the other hand, the inverter input voltage command operation part 50 calculates based on 
the torque command value TR and the motor engine speed MRN, the optimum value (desired value), 
i.e., electrical-potential-difference command Vdc_com, of inverter input voltage, and outputs the 
calculated electrical-potential-difference command Vdc_com to the feedback voltage command 
operation part 52. 

[0164] Based on the output voltage V2 of the pressure-up converter 12 from a voltage sensor 13, and 
electrical-potential-difference command Vdc_com from the inverter input voltage command 
operation part 50, by the approach of mentioning later, the feedback voltage command operation part 
52 calculates feedback voltage command Vdc_com_fb, and outputs the calculated feedback voltage 
command Vdc_com_fb to the duty ratio transducer 54. 

[0165] The duty ratio transducer 54 calculates the duty ratio for setting the output voltage V2 from a 
voltage sensor 13 as feedback voltage command Vdc_com_fb from the feedback voltage command 
operation part 52 based on the battery voltage VI from a voltage sensor 10, and feedback voltage 
command Vdc_com_fb from the feedback voltage command operation part 52, and generates the 
signal PWU for being based on the calculated duty ratio, and turning on / turning off NPN transistors 
Ql and Q2 of the pressure-up converter 12. And the duty ratio transducer 54 outputs the generated 
signal PWU to NPN transistors Ql and Q2 of the pressure-up converter 1 2. 

[0166] In addition, since the power are recording in a reactor LI becomes large by enlarging on-duty 
of NPN transistor Q2 of the pressure-up converter 12 bottom, the output of the high voltage can be 
obtained more. On the other hand, the electrical potential difference of power-source Rhine falls by 
enlarging on-duty of upper NPN transistor Ql . Then, it is controllable in the electrical potential 
difference of power-source Rhine by controlling the duty ratio of NPN transistors Ql and Q2 on the 
electrical potential difference of the arbitration more than the output voltage of DC power supply B. 
[0167] With reference to drawing 4 , the feedback voltage command operation part 52 contains a 
subtracter 521, the rate-of-change judging section 522, the electrical-potential-difference error 
judging section 523, the PI control gain decision section 524, and the PI control machine 525. A 
subtractor 521 receives electrical-potential-difference command Vdc_com from the inverter input 
voltage command operation part 50, and the output voltage V2 from a voltage sensor 13, and 
subtracts output voltage V2 from electrical-potential-difference command Vdc_com. And a 
subtractor 521 is outputted to the rate-of-change judging section 522 and the PI control machine 525 
by setting the subtracted result to error deltaVdc. A 
[0168] The rate-of-change judging section 522 receives electrical-potential-difference command 
Vdc com from the inverter input voltage command operation part 50, and error deltaVdc from a 
subtracter 521, and detects the rate of change of electrical-potential-difference command Vdc_com 
And the rate-of-change judging section 522 judges whether the rate of change of detected electncal- 
potential-difference command Vdc_com is smaller than a reference value STD 1, and outputs the 
judgment result and error deltaVdc to the electrical-potential-difference error judging section 523. In 
this case, if the rate-of-change judging section 522 has memorized past electncal-potential-ditterence 
command Vdc com and electrical-potential-difference command Vdc_com is newly received, it will 
detect the rate of change of electrical-potential-difference command Vdc_com with reference to past 
electrical-potential-difference command Vdc_com. Moreover, the rate-of-change judging section 
522 outputs the judgment result DE 1 to the electrical-potential-difference error judging section 523, 
when the rate of change of electrical-potential-difference command Vdc_com is smaller than a 
reference value STD 1, and when the rate of change of electrical-potential-difference command 
Vdc_com is larger than a reference value STD 1, it outputs the judgment result DE 2 to the 
electrical-potential-difference error judging section 523. 

[0169] The electrical-potential-difference error judging section 523 calculates the absolute value ot 
error deltaVdc received from the rate-of-change judging section 532, and judges whether the 
calculated absolute value |deltaVdc| is larger than a reference value STD 2. And the electrical- 
potential-difference error judging section 523 receives the judgment result DE 1 which shows that 
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the rate of change of electrical-potential-difference command Vdc_com is smaller than a reference 
value STD 1 from the rate-of-change judging section 522, and generates the signal GDWN for 
absolute value |deltaVdc| to lower PI control gain, when larger than a reference value STD 2, and 
outputs it to the PI control gain decision section 524. Moreover, the electrical-potential-difference 
error judging section 523 receives the judgment result DE 1 from the rate-of-change judging section 
522, and generates the signal GHLD for absolute value |deltaVdc| to hold PI control gain, when 
smaller than a reference value STD 2, and outputs it to the PI control gain decision section 524. 
Furthermore, the electrical-potential-difference error judging section 523 receives the judgment 
result DE 2 which shows that the rate of change of electrical-potential-difference command 
Vdc_com is larger than a reference value STD 1 from the rate-of-change judging section 522, and 
generates the signal GUP for absolute value |deltaVdc| to raise PI control gain, when larger than a 
reference value STD 2, and outputs it to the PI control gain decision section 524. Furthermore, the 
electrical-potential-difference error judging section 523 receives the judgment result DE 2 from the 
rate-of-change judging section 522, and generates the signal GHLD for absolute value |deltaVdc| to 
hold PI control gain, when smaller than a reference value STD 2, and outputs it to the PI control gain 
decision section 524. 

[0170] Only a predetermined value will lower PI control gain and the PI control gain decision 
section 524 will output the lowered PI control gain to the PI control machine 525, if Signal GDWN 
is received from the electrical-potential-difference error judging section 523. In this case, as for the 
PI control gain decision section 524, only a predetermined value lowers both proportional gain and 
integral gain. Moreover, the PI control gain decision section 524 will output the PI control gain 
already used for feedback control to the PI control machine 525, without changing PI control gain, if 
Signal GHLD is received from the electrical-potential-difference error judging section 523. In this 
case, the PI control gain decision section 524 does not change both proportional gain and integral 
gain. Furthermore, only a predetermined value will raise PI control gain and the PI control gain 
decision section 524 will output the raised PI control gain to the PI control machine 525, if Signal 
GUP is received from the electrical-potential-difference error judging section 523. In this case, as for 
the PI control gain decision section 524, only a predetermined value raises both proportional gain 
and integral gain. 

[0171] The PI control machine 525 calculates feedback voltage command Vdc_com_fb based on PI 
control gain and error deltaVdc received from the PI control gain decision section 524. The PI 
control machine 525 substitutes proportional gain PG, the integral gain IG, and error deltaVdc which 
were received from the PI control gain decision section 524 to a degree type, and, specifically, 
calculates feedback voltage command Vdc_com_fb. 
[0172] 
[Equation 1] 

VdcZcorrufb = P6x AVdc+IGx 1 AVdc - (1) 

[0173] The duty ratio transducer 54 contains the duty ratio operation part 541 for converters, and the 
PWM signal transformation section 542 for converters. The duty ratio operation part 541 for 
converters calculates the duty ratio for setting the output voltage V2 from a voltage sensor 13 as 
feedback voltage command Vdc_com_fb based on the battery voltage VI from a voltage sensor 10, 
and feedback voltage command Vdc_com_fb from the PI control machine 525. The PWM signal 
transformation section 542 for converters generates the signal PWU for being based on duty ratio 
from the duty ratio operation part 541 for converters, and turning on / turning off NPN transistors Ql 
and Q2 of the pressure-up converter 12. And the PWM signal transformation section 542 for 
converters outputs the generated signal PWU to NPN transistors Ql and Q2 of the pressure-up 
converter 12. And based on Signal PWU, ON/OFF of NPN transistors Ql and Q2 of the pressure-up 
converter 12 are done. By this, the pressure-up converter 12 changes direct current voltage into 
output voltage V2 so that output voltage V2 may become electrical-potential-difference command 
Vdc_com. 

[0174] Thus, if the torque command value TR is received from external ECU, the motor torque 
control means 301 of a control unit 30 will carry out feedback control of the electrical-potential- 
difference conversion in the pressure-up converter 12 from direct current voltage to output voltage 
V2 so that the output voltage V2 of the pressure-up converter 12 may become electrical-potential- 
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difference command Vdc_com calculated based on the torque command value TR, and it will control 
an inverter 14 so that AC motor Ml generates the torque of the torque command value TR. Thereby, 
AC motor Ml generates the torque specified with the torque command value TR. 
[0175] When neither the internal resistance of DC power supply B nor the reactor LI of the pressure- 
up converter 12 carries out long term deterioration, if PI control gain is held to constant value, the 
output voltage V2 of the pressure-up converter 12 will be set as electrical-potential-difference 
command Vdc_com. However, if the internal resistance of DC power supply B or the reactor LI of 
the pressure-up converter 12 changes, the output voltage V2 of the pressure-up converter 12 will 
shift from electrical-potential-difference command Vdc_com. 

[0176] As mentioned above, in order that the feedback voltage command operation part 52 of the 
motor torque control means 301 may calculate error deltaVdc of electrical-potential-difference 
command Vdc_com and the output voltage V2 of the pressure-up converter 12, it is equivalent to 
detecting fluctuation of output voltage V2 to calculate error deltaVdc. That is, smce a gap of the 
output voltage V2 from electrical-potential-difference command Vdc_com originates in fluctuation 
of output voltage V2 and is produced, the amount of fluctuation of output voltage V2 becomes equal 
to error deltaVdc which is the amount of gaps of the output voltage V2 from electncal-potential- 

difference command Vdc_com. 

T0177] And in order to adjust PI control gain based on error deltaVdc and to calculate feedback 
voltage command Vdc_com_fb based on the adjusted PI control gain, feedback voltage command 
Vdc com_fb is the electrical-potential-difference command for setting the changed output voltage 
V2 as electrical-potential-difference command Vdc_com, when output voltage V2 is changed by 
change of the internal resistance of DC power supply B, or change of the reactor LI of the pressure- 
up converter 12. Therefore, as for NPN transistors Ql and Q2 of the pressure-up converter 12 the 
pressure-up converter 12 changes direct current voltage into output voltage V2 so that, as tor the 
calculated signal PWU, output voltage V2 may become electrical-potential-difference command 
Vdc_com, even if it changes output voltage V2 ON / by being turned off in consideration of 
fluctuation of output voltage V2 based on Signal PWU. 

[01781 Thus, in this invention, it is characterized by detecting fluctuation of the output voltage V2 ot 
the pressure-up converter 12, adjusting PI control gain based on fluctuation of that detected ou^ut 
voltage V2, and performing feedback control. Thereby, even when the internal resistance of DC 
power supply B or the reactor LI of the pressure-up converter 12 changes, direct current voltage can 
be changed into output voltage V2 so that output voltage V2 may become electncal-potential- 
difference command Vdc_com. 

[0179] In addition, since fluctuation of the output voltage V2 of the pressure-up converter 12 is 
Produced by fluctuation of the internal resistance of DC power supply B as mentioned above, it is 
equivalent to adjusting PI control gain based on fluctuation of the internal resistance of DC power 
supply B to adjust PI control gain based on fluctuation of the output voltage V2 of the pressure-up 

[0r801 rt With reference to drawing 5 , the actuation which controls the electrical-potential-difference 
conversion to output voltage V2 from the direct current voltage in the pressure-u^p converter 12 is 
explained. A start of actuation inputs the initial value of PI control gam (step SI). Thereby PI 
control gain is initialized. And the subtracter 521 of the feedback voltage command operation part 52 
receives electrical-potential-difference command Vdc_com from the inverter input vohage command 
operation part 50, and receives the output voltage V2 of the pressure-up converter 12 from a voltage 
sensor 13 And a subtracter 521 subtracts output voltage V2 from electncal-potential-difference 
command Vdc_com, and calculates error deltaVdc (step S2). .,..«. 
[01811 Then, the rate-of-change judging section 522 receives electrical-potential-ditterence 
command Vdc com from the inverter input voltage command operation part 50, and detects the rate 
of change of the received electrical-potential-difference command Vdc_com. And the rate-of-change 
iudeing section 522 judges whether the rate of change of detected electrical-potential-difference 
command Vdc com is smaller than a reference value STD 1 (step S3) when *e rate of change of 
electrical-potential-difference command Vdc_com is smaller than a reference value STD 1, it outputs 
the judgment result DE 1 and error deltaVdc to the electrical-potential-difference error judging 
section 523, and when the rate of change of electrical-potential-difference command Vdc_com is 
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larger than a reference value STD 1, it outputs the judgment result DE 2 and error deltaVdc to the 
electrical-potential-difference error judging section 523. 

[0182] It is equivalent to judging whether the control system which sets output voltage V2 as 
electrical-potential-difference command Vdc_com is the control mode with a small control input, 
and whether it is the control mode with a large control input to judge whether the rate of change of 
electrical-potential-difference command Vdc_com is smaller than a reference value STD 1. When 
the rate of change of electrical-potential-difference command Vdc_com is smaller than a reference 
value STD 1, the difference of electrical-potential-difference command Vdc_com and output voltage 
V2 becomes small relatively, and the control input for bringing output voltage V2 close to electrical- 
potential-difference command Vdc_com becomes small. 

[0183] It is because the difference of electrical-potential-difference command Vdc_com and output 
voltage V2 becomes large relatively when the rate of change of electrical-potential-difference 
command Vdc_com is larger than a reference value STD 1, and the control input for bringing output 
voltage V2 close to electrical-potential-difference command Vdc_com becomes large on the other 
hand. 

[0184] When the judgment result DE 1 and error deltaVdc are received from the conversion-rate 
judging section 522 (i.e., when judged with the rate of change of electrical-potential-difference 
command Vdc_com being smaller than a reference value STD 1 in step S3), the electrical-potential- 
difference error judging section 523 calculates absolute value |deltaVdc| of error deltaVdc, and 
judges whether the calculated absolute value |deltaVdc| is larger than a reference value STD 2 (step 
S4). 

[0185] It is equivalent to output voltage V2 changing up and down focusing on electrical-potential- 
difference command Vdc_com which is desired value, i.e., output voltage V2 carrying out hunting 
(vibration), that absolute value |deltaVdc| of error deltaVdc is larger than a reference value STD 2. 
And this originates in PI control gain being large. Therefore, the electrical-potential-difference error 
judging section 523 judges with PI control gain having too large absolute value |deltaVdc|, when 
larger than a reference value STD 2, and oscillating the control system (being too high). Moreover, 
the amount of gaps of the electrical-potential-difference command Vdc_com and output voltage V2 
that whose absolute value |deltaVdc| of error deltaVdc is smaller than a reference value STD 2 it is 
desired value is small, and it is equivalent to output voltage V2 not resulting in hunting (vibration). 
Therefore, it judges with absolute value |deltaVdc| not oscillating the electrical-potential-difference 
error judging section 523, when smaller than a reference value STD 2. 

[0186] That absolute value |deltaVdc| of error deltaVdc is larger than a reference value STD 2 
originates in that the internal resistance of DC power supply B became small, or the reactor LI of the 
pressure-up converter 12 having become large, and it arises. Therefore, in step S4, it is equivalent to 
judging whether it originated in that the internal resistance of DC power supply B became small, or 
the reactor LI of the pressure-up converter 12 having become large, and output voltage V2 was 
changed more sharply than a predetermined value to judge whether absolute value |deltaVdc| is 
larger than a reference value STD 2. 

[0187] When absolute value |deltaVdc| judges with it being larger than a reference value STD 2 (i.e., 
when it judges with PI control gain oscillating by being too large (being too high)), the electrical- 
potential-difference error judging section 523 generates the signal GDWN for lowering PI control 
gain, and outputs it to the PI control gain decision section 524. Moreover, when absolute value 
|deltaVdc| judges with it being smaller than a reference value STD 2 (i.e., when it judges with the 
control system not oscillating), the electrical-potential-difference error judging section 523 generates 
the signal GHLD for holding the last PI control gain, and outputs it to the PI control gain decision 
section 524. 

[0188] If the PI control gain decision section 524 receives Signal GDWN from the electrical- 
potential-difference error judging section 523, only a predetermined value will lower the 
proportional gain of PI control gain, and integral gain (step S5). Generally the predetermined value 
when lowering this gain is determined in consideration of the load of the pressure-up converter 12 
which changes direct current voltage into output voltage V2, although it is 5%. 
[0189] Moreover, the PI control gain decision section 524 will set the proportional gain of PI control 
gain, and integral gain as the last value, if Signal GHLD is received from the electrical-potential- 
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difference error judging section 523 (step S6). And the PI control gain decision section 524 outputs 
the determined PI control gain to the PI control machine 525. 

r0190] On the other hand, when the judgment result DE 2 and error deltaVdc are received from the 
conversion-rate judging section 522 (i.e., when judged with the rate of change of electncal-potential- 
difference command Vdc_com being larger than a reference value STD 1 in step S3), the electncal- 
potential-difference error judging section 523 calculates absolute value |deltaVdc| of error deltaVdc, 
and judges whether the calculated absolute value |deltaVdc| is larger than a reference value STD 2 

r0191] hi this case, it is equivalent to flattery delay having arisen to electrical-potential-difference 
command Vdc com that it is greatly shifted [ V2 ] from electrical-potential-difference command 
Vdc com whose output voltage V2 is desired value that absolute value |deltaVdc| of error deltaVdc 
is larger than a reference value STD 2, i.e., output voltage. And this originates m PI control gain 
being small. Therefore, the electrical-potential-difference error judging section 523 judges with PI 
control gain having too small absolute value |deltaVdc|, when larger than a reference value STD 2, 
and flattery (being too low) delay having produced the control system. Moreover, the amount of gaps 
of the electrical-potential-difference command Vdc_com and output voltage V2 that whose absolute 
value |deltaVdc| of error deltaVdc is smaller than a reference value STD 2 it is desired value is small, 
and it is equivalent to output voltage V2 not resulting in flattery delay to electrical-potential- 
difference command Vdc_com. Therefore, absolute value |deltaVdc| judges the electncal-potential- 
difference error judging section 523 as flattery delay having not arisen, when smaller than a 
reference value STD 2. 

r01921 In this case, that absolute value |deltaVdc| of error deltaVdc is larger than a reference value 
STD 2 originates in that the internal resistance of DC power supply B became large, or the reactor 
LI of the pressure-up converter 12 having become small, and it arises. Therefore, in step S7, it is 
equivalent to judging whether it originated in that the internal resistance of DC power supply B 
became large, or the reactor LI of the pressure-up converter 12 having become small, and output 
voltage V2 was changed more sharply than a predetermined value to judge whether absolute value 
IdeltaVdcl is larger than a reference value STD 2. o5Tnni(1 
01931 When absolute value |deltaVdc| judges with it being larger than a reference value STD 2 (i.e., 
when it judges with PI control gain being too small and flattery (being too low) delay having arisen), 
the electrical-potential-difference error judging section 523 generates the signal GUP ^ reuraj [PI 
control gain, and outputs it to the PI control gain decision section 524. Moreover, when absolute 
vauie IdlltaVdcl judges with it being smaller than a reference value STD 2 (i e when it judges with 
flattery delay having not arisen in a control system), the electrical-potential-difference error judging 
section 523 generates the signal GHLD for holding the last PI control gain, and outputs it to the PI 
control gain decision section 524. . . , 

101941 If the PI control gain decision section 524 receives Signal GUP from the electncal-potential- 
difference error judging section 523, only a predetermined value will raise the proportional gain of 
PI control gain, and integral gain (step S8). . „„„t*«i 

r01951 Moreover, the PI control gain decision section 524 will set the proportional gain of PI control 
gain, and integral gain as the last value, if Signal GHLD is received from the electrical-potential- 
difference error judging section 523 (step S6). And the PI control gain decision section 524 outputs 
the determined PI control gain to the PI control machine 525. . , , nm , nntrn , 

r01961 Then the PI control machine 525 substitutes for the above-mentioned formula (1) PI control 
gain and error deltaVdc determined in steps S5, S6, and S8, calculates feedback voltage command 
Vdc_com_fb, and outputs the calculated feedback voltage command Vdc_com_fb to the duty ratio 
operation part 541 for converters of the duty ratio transducer 54 (step S9). 

r0197] If it does so, the duty ratio operation part 541 for converters will calculate the duty ratio for 
setting the output voltage V2 from a voltage sensor 13 as feedback voltage command Vdc_com_fb 
based on feedback voltage command Vdc_com_fb and the battery voltage VI from a voltage sensor 
10 (step S 10) And the PWM signal transformation section 542 for converters generates the signal 
PWU for being based on duty ratio from the duty ratio operation part 541 for converters, and turning 
on / turning off NPN transistors Ql and Q2 of the pressure-up converter 12 

[0198] The PWM signal transformation section 542 for converters outputs the generated signal PWU 
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to NPN transistors Ql and Q2 of the pressure-up converter 12 (step SI 1). And based on Signal 
PWU, ON/OFF of NPN transistors Ql and Q2 of the pressure-up converter 12 are done, and they are 
controlled so that the output voltage V2 of the pressure-up converter 12 approaches electrical- 
potential-difference command Vdc com. 

[0199] Then, steps S2-S1 1 are performed repeatedly, and finally, the pressure-up converter 12 
changes direct current voltage into output voltage V2 so that output voltage V2 may become 
electrical-potential-difference command Vdc_com. 

[0200] Thus, in this invention, fluctuation of the output voltage V2 resulting from change of the 
internal resistance of DC power supply B or change of the reactor LI of the pressure-up converter 12 
is detected (step S4, S7 reference), and it is characterized by what (steps S5 and S6, S8 reference) PI 
control gain (proportional gain and integral gain) is adjusted for according to the variation of that 
detected output voltage V2. 

[0201] And even if change of the internal resistance of DC power supply B or change of the reactor 
LI of the pressure-up converter 12 arises by performing feedback control using the PI control gain 
adjusted according to the variation of output voltage V2, output voltage V2 can be set as electrical- 
potential-difference command Vdc_com. 

[0202] Again, the actuation in motorised equipment 100 is explained with reference to drawing 1 . A 
control unit 30 generates Signal PWU and Signal PWMI for controlling the pressure-up converter 12 
and an inverter 14 so that AC motor Ml generates the torque command value TR, and outputs them 
to the pressure-up converter 12 and an inverter 14, respectively while it will generate the signal SE 
for turning on the system relays SRI and SR2 and will output it to the system relays SRI and SR2, if 
the torque command value TR is inputted from external ECU. 

[0203] And DC power supply B output direct current voltage, and the system relays SRI and SR2 
supply direct current voltage to a capacitor CI . A capacitor CI graduates the supplied direct current 
voltage, and supplies the graduated direct current voltage to the pressure-up converter 12. 
[0204] If it does so, according to the signal PWU from a control unit 30, ON/OFF of NPN transistors 
Ql and Q2 of the pressure-up converter 12 will be done, they will change direct current voltage into 
output voltage V2, and will supply it to a capacitor C2. A voltage sensor 13 detects the output 
voltage V2 which is an electrical potential difference of the both ends of a capacitor C2, and outputs 
the detected output voltage V2 to a control unit 30. 

[0205] As mentioned above, a control unit 30 calculates error delta Vdc of electrical-potential- 
difference command Vdc_com and output voltage V2, and adjusts PI control gain according to the 
calculated error deltaVdc. And a control device 30 performs feedback control using the adjusted PI 
control gain, generates the signal PWU which controls the electrical-potential-difference conversion 
to output voltage V2 from direct current voltage so that output voltage V2 becomes electrical- 
potential-difference command Vdccom, and outputs it to the pressure-up converter 12. By this, the 
pressure-up converter 12 changes direct current voltage into output voltage V2 so that output voltage 
V2 may become electrical-potential-difference command Vdc com. 

[0206] A capacitor C2 graduates the direct current voltage supplied from the pressure-up converter 
12, and supplies it to an inverter 14. According to the signal PWMI from a control device 30, it is 
turned off and an inverter 14 changes direct current voltage into alternating voltage, and NPN 
transistors Q3-Q8 of an inverter 14 pass predetermined alternating current to each phase of U phase 
of the alternating current motor Ml, V phase, and W phase so that AC motor Ml may generate ON / 
torque specified with the torque command value TR. Thereby, AC motor Ml generates the torque 
specified with the torque command value TR. 

[0207] When the hybrid car or electric vehicle in which motorised equipment 100 was carried 
becomes regenerative-braking mode, a control unit 30 receives the signal which shows that it 
became regenerative-braking mode from external ECU, generates Signal PWMC and Signal PWD, 
and outputs them to an inverter 14 and the pressure-up converter 12, respectively. 
[0208] AC motor Ml generates alternating voltage, and supplies the generated alternating voltage to 
an inverter 14. And according to the signal PWMC from a control unit 30, an inverter 14 changes 
alternating voltage into direct current voltage, and supplies the changed direct current voltage to the 
pressure-up converter 12 through a capacitor C2. 

[0209] The pressure-up converter 12 lowers the pressure of direct current voltage according to the 
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signal PWD from a control unit 30, supplies it to DC power supply B, and charges DC power supply 
B. 

[0210] Thus, it sets to motorised equipment 100. Even when the internal resistance of DC power 
supply B or the reactor LI of the pressure-up converter 12 changes The direct current voltage from 
DC power supply B is changed into output voltage V2 so that the output voltage V2 of the pressure- 
up converter 12 may become electrical-potential-difference command Vdc_com. The changed direct 
current voltage is supplied to an inverter 14 through a capacitor C2, and the alternating current motor 
Ml drives it so that the torque specified with the torque command value TR may be generated. 
Moreover, in regenerative-braking mode, motorised equipment 100 drives so that DC power supply 
B may be charged by the power which AC motor Ml generated. 

[021 1] In addition, in step S4 of the flow chart shown in drawing 5 , and S7, it is equivalent to 
detecting change of the internal resistance of DC power supply B used as the cause of changing 
output voltage V2, or change of the reactor LI of the pressure-up converter 12 to detect fluctuation 
of output voltage V2. 

[0212] Moreover, in this invention, the feedback voltage command operation part 52 and the duty 
ratio transducer 54 of the pressure-up converter 12 and a control device 30 constitute a "electrical- 
potential-difference inverter." 

[0213] Furthermore, in this invention, the feedback voltage command operation part 52 and the duty 
ratio transducer 54 constitute the "control means" which controls the pressure-up converter 12 as an 
electrical-potential-difference transducer. 

[0214] Furthermore, the electrical-potential-difference conversion approach by this invention is the 
electrical-potential-difference conversion approach of performing feedback control according to the 
flow chart shown in drawing 5 , and changing direct current voltage into output voltage V2. 
[0215] Furthermore, feedback control in the feedback voltage command operation part 52 and the 
duty ratio transducer 54 is performed by CPU (Central Processing Unit) in fact, and CPU controls 
the electrical-potential-difference conversion to output voltage V2 from direct current voltage 
according to the flow chart which performs read-out and its read program from ROM (Read Only 
Memory), and shows a program equipped with each step of the flow chart shown in drawing ^ to 
drawing 5 R> 5. Therefore, ROM is equivalent to the record medium which recorded the program 
equipped with each step of the flow chart shown in drawing 5 and in which computer (CPU) read is 

roll*] 1 According to the gestalt 1 of operation, since it has the control means which controls the 
electrical-potential-difference conversion to output voltage from direct current voltage so that the 
variation of the output voltage of a pressure-up converter may be detected, PI control gain may be 
adjusted according to the detected variation and output voltage may become an electncal-potential- 
difference command, an electrical-potential-difference inverter can set output voltage as an 
electrical-potential-difference command, even when the internal resistance of DC power supply or 
the reactor of a pressure-up converter ages. 

[0217] With reference to [gestalt 2 of operation] drawing 6 , motorised equipment 100 A equipped 
with the electrical-potential-difference inverter by the gestalt 2 of operation replaces the control unit 
30 of motorised equipment 100 with control unit 30A, a voltage sensor 1 1 is added, and others are 
the same as motorised equipment 100. 

[0218] A voltage sensor 1 1 detects the input voltage V3 to the pressure-up converter 12, and outputs 
the detected input voltage V3 to control unit 30A. 

[0219] With reference to drawing 7 , control unit 30A replaces the motor torque control means 301 
of a control unit 30 with motor torque control means 301 A, and others are the same as a control unit 
30 

[0220] Motor torque control means 301 A generates Signal PWU based on the input voltage V3 to 
the pressure-up converter 12, and outputs the generated signal PWU to the pressure-up converter 12 
so that it may mention later, while it generates Signal PWMI by the same approach as the motor 
torque control means 301 and outputs it to an inverter 14. 

[0221] With reference to drawing 8 , motor torque control means 301 A replaces the feedback voltage 
command operation part 52 of the motor torque control means 301 with feedback voltage command 
operation part 52 A, and others are the same as the motor torque control means 301 . 
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[0222] Feedback voltage command operation part 52A calculates feedback voltage command 
Vdc_com_fb based on electrical-potential-difference command Vdc_com from the inverter input 
voltage command operation part 50, and the converter input voltage V3 from a voltage sensor 11. 
[0223] With reference to drawing 9 , feedback voltage command operation part 52A adds the output 
voltage generation section 526 to the feedback voltage command operation part 52, and others are 
the same as the feedback voltage command operation part 52. In addition, in feedback voltage 
command operation part 52 A, the duty ratio operation part 541 for converters outputs the calculated 
duty ratio to the PWM signal transformation section 542 for converters, and the output voltage 
generation section 526. 

[0224] The output voltage generation section 526 generates output voltage V2 based on the converter 
input voltage V3 from a voltage sensor 1 1, and the duty ratio from the duty ratio operation part 541 
for converters, and outputs the generated output voltage V2 to a subtractor 521. Specifically, the 
output voltage generation section 526 generates output voltage V2 by calculating the product of the 
converter input voltage V3 and ON duty ratio. 

[0225] In addition, the output voltage generation section 526 receives the output voltage Vdc of the 
pressure-up converter 12 from a voltage sensor 13, and checks that the output voltage V2 which 
asked for the output voltage V2 for which it asked by calculating the product of the converter input 
voltage V3 and ON duty ratio by the operation as compared with the output voltage Vdc of the 
pressure-up converter 12 is in agreement with output voltage Vdc. However, it is not necessary to 
carry out by what is necessary's being just to perform this check once, and continuing. 
[0226] After the output voltage generation section 526 generates output voltage V2, feedback control 
is performed so that output voltage V2 may become electrical-potential-difference command 
Vdc_com according to the actuation explained in the gestalt 1 of operation. 
[0227] In the gestalt 2 of this operation, the input voltage V3 to the pressure-up converter 12 is 
detected, and since feedback control is performed so that the output voltage V2 calculated based on 
that detected input voltage V3 may become electrical-potential-difference command Vdc com, the 
gap from electrical-potential-difference command Vdc_com of the output voltage V2 resulting from 
change of the internal resistance of DC power supply B will be amended. 
[0228] With reference to drawing 10 , the control action of the electrical-potential-difference 
conversion in the gestalt 2 of operation is explained. The flow chart shown in drawing 10 inserts step 
Sla between step SI of a flow chart and step S2 which are shown in drawing 5 , and others are the 
same as the flow chart shown in drawing 5 . 

[0229] The output voltage generation section 526 generates output voltage V2 after step SI by 
calculating the product of the converter input voltage V3 from a voltage sensor 1 1, and the duty ratio 
from the duty ratio operation part 541 for converters (step Sla). Then, as explained in the gestalt 1 of 
operation, step S2 - step SI 1 are performed. And step Sla - step SI 1 are repeatedly performed after 
step SI 1. 

[0230] Thus, in the gestalt 2 of operation, fluctuation of the input voltage V3 resulting from change 
of the internal resistance of DC power supply B is detected by detecting the input voltage V3 to the 
pressure-up converter 12. And since it asks for output voltage V2 based on the detected input voltage 
V3, it is equivalent to detecting fluctuation of output voltage V2 to detect fluctuation of input voltage 
V3. 

[0231] Others are the same as the gestalt 1 of operation. Since an electrical-potential-difference 
inverter is equipped with the control means which controls the electrical-potential-difference 
conversion to output voltage from direct current voltage so that Pi-control gain may be adjusted 
according to the variation which detected the variation of the input voltage of a pressure-up 
converter, and detected and detected the variation of the output voltage of a pressure-up converter 
based on the variation of the detected input voltage and output voltage may become an electrical- 
potential-difference command, even when the internal resistance of DC power supply ages according 
to the gestalt 2 of operation, output voltage can set as an electrical-potential-difference command. 
[0232] With reference to [gestalt 3 of operation] drawing 1 1 , motorised equipment 100B by the 
gestalt 3 of operation replaces the control unit 30 of motorised equipment 100 with control unit 30B, 
thermo-sensor 10A and a current sensor 25 are added, and others are the same as motorised 
equipment 100. 
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[0233] Thermo-sensor 10A detects the temperature TB of DC power supply B, and outputs the 
detected temperature TB to control unit 30B. A current sensor 25 detects the power-source current lb 
of DC power supply B, and outputs the detected power-source current lb to control unit 30B. 
[0234] With reference to drawing 12 , control unit 30B replaces the motor torque control means 301 
of a control unit 30 with motor torque control means 30 IB, and others are the same as a control unit 
30. 

[0235] Motor torque control means 301B detects fluctuation of the supply voltage of DC power 
supply B accompanying fluctuation of the internal resistance of DC power supply B, generates 
Signal PWU based on fluctuation of the detected supply voltage, and outputs the generated signal 
PWU to the pressure-up converter 12 so that it may mention later, while it generates Signal PWMI 
by the same approach as the motor torque control means 301 . 

[0236] With reference to drawing 13 , motor torque control means 30 IB replaces the feedback 
voltage command operation part 52 of the motor torque control means 301 with feedback voltage 
command operation part 52B, and others are the same as the motor torque control means 301 . 
[0237] Feedback voltage command operation part 52B calculates feedback voltage command 
Vdc_com_fb based on electrical-potential-difference command Vdc_com from the inverter input 
voltage command operation part 50, and the temperature TB from thermo-sensor 10A and the 
power-source current lb from a current sensor 25, and outputs the calculated feedback voltage 
command Vdc_com_fb to the duty ratio transducer 54. 

[0238] With reference to drawing 14 , feedback voltage command operation part 52B adds the output 
voltage generation section 527 to the feedback voltage command operation part 52, and others are 
the same as the feedback voltage command operation part 52. In addition, the duty ratio operation 
part 541 for converters outputs the calculated duty ratio to the PWM signal transformation section 
542 for converters, and the output voltage generation section 527. 

[0239] The output voltage generation section 527 calculates the output voltage V2 of the pressure-up 
converter 12 based on the dc-battery temperature TB from thermo-sensor 10A, the power-source 
current lb from a current sensor 25, and the duty ratio from the duty ratio operation part 541 for 
converters, and outputs the calculated output voltage V2 to a subtractor 521 . 

[0240] Generation of the output voltage V2 in the output voltage generation section 527 is explained. 

When supply voltage of Rb and DC power supply B is set [ the electromotive force of DC power 

supply B ] to Vb for the internal resistance of VbO and DC power supply B, supply voltage Vb is 

expressed by the degree type. 

[0241] 

[Equation 21 

Vb = Vb0-lbffl> - (2) 

[0242] Internal resistance Rb has the relation shown in the temperature TB and drawing 13 of for 
example, DC power supply B. Therefore, the output voltage generation section 527 holds as a map 
the relation of the internal resistance Rb and temperature TB which are shown in drawing 15 , and 
asks for the internal resistance Rb of DC power supply B from the held map in response to the 
temperature TB from thermo-sensor 10A. and the electromotive force VbO — beforehand — a 
solution --****-- since it is, the output voltage generation section 527 calculates supply voltage Vb 
by substituting for a formula (2) electromotive force VbO, the internal resistance Rb for which it 
asked, and the power- source current lb from a current sensor 25. 

[0243] And the output voltage generation section 527 calculates the product of input voltage V3 and 
duty ratio for the calculated supply voltage Vb as input voltage V3 of the pressure-up converter 12, 
generates the output voltage V2 of the pressure-up converter 12, and outputs the generated output 
voltage V2 to a subtractor 521 . 

[0244] In addition, it checks whether the output voltage V2 of the output voltage generation section 
527 for which it asked by the approach which received the output voltage Vdc of the pressure-up 
converter 12 from the voltage sensor 13, and was mentioned above corresponds with output voltage 
Vdc. It is not necessary to carry out by what is necessary's being just to perform this check once, and 
continuing. 

[0245] After the output voltage generation section 527 generates output voltage V2, feedback control 
is performed so that output voltage V2 may become electrical-potential-difference command 
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Vdc_com according to the actuation explained in the gestalt 1 of operation. 

[0246] In the gestalt 3 of this operation, the temperature TB of DC power supply B is detected, and it 
is based on that detected temperature TB. The internal resistance Rb of DC power supply B, And ask 
for supply voltage Vb and output voltage V2 is calculated for the supply voltage Vb for which it 
asked as input voltage V3 to the pressure-up converter 12. Since feedback control is performed so 
that the calculated output voltage V2 may become electrical-potential-difference command 
Vdc_com, the gap from electrical-potential-difference command Vdc_com of the output voltage V2 
resulting from change of the internal resistance of DC power supply B will be amended. 
[0247] With reference to drawing 16 , the control action of the electrical-potential-difference 
conversion in the gestalt 3 of operation is explained. The flow chart shown in drawing 16 inserts step 
Sib and Sic between step SI of a flow chart and step S2 which are shown in drawing 5 , and others 
are the same as the flow chart shown in drawing 5 . 

[0248] The output voltage generation section 527 detects the internal resistance Rb of DC power 
supply B after step SI based on the temperature TB from thermo-sensor 10A (step Sib). And the 
output voltage generation section 527 asks for supply voltage Vb based on the power-source current 
lb from a current sensor 25, the internal resistance Rb for which it asked in step Sib, and 
electromotive force VbO, and generates output voltage V2 by calculating the product of input voltage 
V3 and the duty ratio from the duty ratio operation part 541 for converters for the supply voltage Vb 
for which it asked as input voltage V3 to the pressure-up converter 12 (step Sic). Then, as explained 
in the gestalt 1 of operation, step S2 - step SI 1 are performed. And step Sib - step SI 1 are repeatedly 
performed after step SI 1 . 

[0249] Thus, in the gestalt 3 of operation, fluctuation of the supply voltage Vb of DC power supply 
B resulting from change of the internal resistance of DC power supply B and fluctuation of input 
voltage V3 are detected by detecting the temperature TB of DC power supply B. And since it asks 
for output voltage V2 based on the detected input voltage V3, it is equivalent to detecting fluctuation 
of output voltage V2 to detect fluctuation of supply voltage Vb. 

[0250] Others are the same as the gestalt 1 of operation. According to the gestalt 3 of operation, an 
electrical-potential-difference inverter detects the temperature of DC power supply. It is based on the 
detected temperature. The variation of the internal resistance of DC power supply, the variation of 
supply voltage, And detect the variation of the input voltage of a pressure-up converter, and the 
variation of the output voltage of a pressure-up converter is detected based on the variation of the 
detected input voltage. Since it has the control means which controls the electrical-potential- 
difference conversion to output voltage from direct current voltage so that PI control gain may be 
adjusted according to the detected variation and output voltage may become an electrical-potential- 
difference command, even when the temperature of DC power supply changes, output voltage can be 
set as an electrical-potential-difference command. 

[0251] With reference to [gestalt 4 of operation] drawing 17 , motorised equipment 100C equipped 
with the electrical-potential-difference inverter by the gestalt 4 of operation replaces the control unit 
30 of motorised equipment 100 with control unit 30C, and others are the same as motorised 
equipment 100. 

[0252] With reference to drawing 18 , control unit 30C replaces the motor torque control means 301 
of a control unit 30 with motor torque control means 30 1C, and others are the same as a control unit 
30. 

[0253] Motor torque control means 301C detects the control mode of AC motor Ml, and generates 
Signal PWU based on the detected control mode. And motor torque control means 301 C outputs the 
generated signal PWU to the pressure-up converter 12. 

[0254] With reference to drawing 19 , motor torque control means 301 C replaces the feedback 
voltage command operation part 52 of the motor torque control means 301 with feedback voltage 
command operation part 52C, and others are the same as the motor torque control means 301. 
[0255] Feedback voltage command operation part 52C calculates feedback voltage command 
Vdc_com_fb based on electrical-potential-difference command Vdc_com from the inverter input 
voltage command operation part 50, and the torque command value TR from Outside ECU and the 
engine speed MRN of AC motor Ml, and outputs the calculated feedback voltage command 
Vdc_com_fb to the duty ratio transducer 54. Based on the torque command value TR and the motor 
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rotational frequency MRN, feedback voltage command operation part 52C detects the control mode 
of AC motor Ml, and, more specifically, determines the PI control gain which suits the detected 
control mode. And in the feedback control using the determined PI control gain, feedback voltage 
command operation part 52C calculates feedback voltage command Vdc_com_fb for setting the 
output voltage V2 of the pressure-up converter 12 as electrical -potential-difference command 
Vdc_com from the inverter input voltage command operation part 50, and outputs it to the duty ratio 
transducer 54. 

[0256] With reference to drawing 20 , feedback voltage command operation part 52C contains the 
control mode judging section 520, a subtractor 521, the PI control gain decision section 524, and the 
PI control machine 525. 

[0257] It is as having explained the subtractor 521 and the PI control machine 525 in the gestalt 1 of 
operation. 

[0258] Based on the torque command value TR and the motor rotational frequency MRN from 
Outside ECU, the control mode judging section 520 judges the control mode of AC motor Ml, and 
outputs the judgment result and error deltaVdc from a subtractor 521 to the PI control gain decision 
section 524. 

[0259] More specifically, the control mode judging section 520 judges any of the PWM control 
mode, the overmodulation control mode, and the rectangle control mode the control mode of AC 
motor Ml is based on the torque command value TR and the motor rotational frequency MRN. And 
when it judges with the control mode of AC motor Ml being the PWM control mode, the control 
mode judging section 520 generates the signal SCM 1 which shows that the control mode of AC 
motor Ml is the PWM control mode, and outputs the signal SCM 1 and error deltaVdc from a 
subtractor 521 which were generated to the PI control gain decision section 524. 
[0260] Moreover, when it judges with the control mode of AC motor Ml being the overmodulation 
control mode, the control mode judging section 520 generates the signal SCM 2 which shows that 
the control mode of AC motor Ml is the overmodulation control mode, and outputs the signal SCM 
2 and error deltaVdc from a subtractor 521 which were generated to the PI control gain decision 
section 524. 

[0261] Furthermore, when it judges with the control mode of AC motor Ml being the rectangle 
control mode, the control mode judging section 520 generates the signal SCM 3 which shows that 
the control mode of AC motor Ml is the rectangle control mode, and outputs the signal SCM 3 and 
error deltaVdc from a subtractor 521 which were generated to the PI control gain decision section 
524. 

[0262] With reference to drawing 2 1 , the judgment approach of the control mode of AC motor Ml 
in the control mode judging section 520 is explained. Drawing 21 is drawing showing the relation 
between the torque T of AC motor Ml, and the motor rotational frequency MRN. 
[0263] If the predetermined rotational frequency of the torque T of AC motor Ml is fixed and a 
predetermined rotational frequency is exceeded, it will fall gradually with the increment in the motor 
rotational frequency MRN. A field RGN1 shows that the control mode of AC motor Ml is the PWM 
control mode, a field RGN2 shows that the control mode of AC motor Ml is the overmodulation 
control mode, and a field RGN3 shows that the control mode of AC motor Ml is the rectangle 
control mode. 

[0264] The control mode judging section 520 will judge whether the torque command value TR and 
motor rotational frequency MRN which were received are contained to which field of fields RGN1- 
RGN3, if the torque command value TR and the motor rotational frequency MRN are received from 
Exterior ECU. And when the torque command value TR and the motor rotational frequency MRN 
are contained to a field RGN1, the control mode of AC motor Ml judges that the control mode 
judging section 520 is the PWM control mode, and it generates a signal SCM 1 . Judge with the 
control mode of AC motor Ml being the overmodulation control mode, when the torque command 
value TR and the motor rotational frequency MRN are contained to a field RGN2, and a signal SCM 
2 is generated. When the torque command value TR and the motor rotational frequency MRN are 
contained to a field RGN3, it judges with the control mode of AC motor Ml being the rectangle 
control mode, and a signal SCM 3 is generated. 

[0265] Thus, the control mode judging section 520 detects either the PWM control mode, the 
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ovemiodulation control mode and the rectangle control mode based on the torque command value 
TR^e motor rotational frequency MRN. In this case, the PWM control mode has the highest 
^r frequency that turns on / turns off NPN transistors Q3-Q8 of an mverter 14 which drive AC 
rnX Ml uie overmodulation control mode has a next high carrier frequency, and the rectangle 
cTn'ol mode has the lowest carrier frequency. Therefore, it is equivalent to dete ctmg th< > control 
mode from which a carrier frequency differs based on the torque command value TR and the motor 
^"uency MRN to d'etect either the PWM control mode, ^^^^^ 
and the rectangle control mode based on the torque command value TR and the motor rotational 

Kn^Son, if the control mode judging section 520 holds as a map the ^1^™ 
of a motor and the rotational frequency of a motor which are shown in dmmng^ and the torque 
command value TR and the motor rotational frequency MRN are received from Exterior ECO It 
se™ in any of the fields RGN1-RGN3 shown in drawmgli the to^f^^f lue T R ?* 
mTmoto rototional frequency MRN are contained, and judges any of the PWM control mode the 
^^O^Z^lraodl and the rectangle control mode the control mode of AC motor Ml is 
reference to dra_dng20 . the PI control gain decision section 52 ^4 receives error 
deltaVdc from the control mode judging section 520 as either of the ^^^scmi SCM3 and 
^tlrmines the PI control gain suitable for each control mode based on the signals SCMl-bCMJ ana 
SoTSehaVdc whtoh ^received, and outputs the determined PI control gain to the PI control 

r0268rThe 2 pi control machine 525 substitutes the PI control gain (proportional gain PG and integral 
5Km 'he PI control gain decision section 524, and error deltaVdc from a subttactor 521 for 
calculates feedback voltage command Vdc_com fb, and outputs the calculated 

v^ge V2 as ^eSrical-potential-difference command Vdc_com using the determined PI control 
K£m With reference to drawing 22 , the actuation which controls the electrical-potential-difference 

,wicirm cprtinn 524 will set PI control gain as initial value (step S20). i>pecincany, w r w mu 
SSS^S- up the Patrol gain for the PWM — ^_5_£* 

V2 and outputs error deltaVdc to the control mode judgmg section 32U. 

m 2 Vll The control mode judging section 520 receives the motor rotational frequency MRN and the 

[0272] In step b2 1 , me ™ J »» WM , d mi it outpu , s ,he signal SCM 

TSdtTSLv frou ^Z££M- were generated to the 

\JTJ^24 And the PI control gain decision section 524 determines the PI control gain 

T JSnal^in PC i and tateml gain IG) suitable for the PWM control mode based on the signal 

STC the ^^contTmotSdgfng s Jion 520, and outputs the PI control gain and error 

Svdc which ^determined to the PI control machine 525. The PI confro. 

%>l nrooortional eain PG as 1.0, sets the integral gain IG as 0.1, and, more specifically, . sets me 

St^uKK control of me output voltage V2 from the pressure-up converter 12 as 

the PT control eain suitable for the PWM control mode (step S22). 

02731 On X otoer hand in step S21, the control mode judging section 520 judges whether the 
control mod^oftc motor Ml is the Overmodulation control mode based on the motor rotational 
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frequency MRN and the torque command value TR, when it judges with the control mode of AC 
motor Ml not being the PWM control mode (step S23). 

[0274] And in step S23, when it judges with the control mode of AC motor Ml being the 
overmodulation control mode, the control mode judging section 520 generates a signal SCM 2, and 
outputs the signal SCM 2 and error delta Vdc from a subtractor 521 which were generated to the PI 
control gain decision section 524. 

[0275] The PI control gain decision section 524 determines the PI control gain (proportional gain PG 
and integral gain IG) suitable for the overmodulation control mode based on the signal SCM 2 from 
the control mode judging section 520, and outputs the PI control gain and error deltaVdc which were 
determined to the PI control machine 525. The PI control gain decision section 524 sets proportional 
gain PG as 0.7, sets the integral gain IG as 0.07, and, more specifically, sets the PI control gain in the 
feedback control of the output voltage V2 from the pressure-up converter 12 as the PI control gain 
suitable for the overmodulation control mode (step S24). 

[0276] On the other hand, when the control mode judging section 520 judges with the control mode 
of AC motor Ml not being the overmodulation control mode in step S23, based on the motor 
rotational frequency MRN and the torque command value TR, the control mode of AC motor Ml 
judges whether it is the rectangle control mode (step S25). 

[0277] And in step S25, when it judges with the control mode of AC motor Ml being the rectangle 
control mode, the control mode judging section 520 generates a signal SCM 3, and outputs the signal 
SCM 3 and error deltaVdc from a subtractor 521 which were generated to the PI control gain 
decision section 524. 

[0278] The PI control gain decision section 524 determines the PI control gain (proportional gain PG 
and integral gain IG) suitable for the rectangle control mode based on the signal SCM 3 from the 
control mode judging section 520, and outputs the PI control gain and error deltaVdc which were 
determined to the PI control machine 525. The PI control gain decision section 524 sets proportional 
gain PG as 0.5, sets the integral gain IG as 0.05, and, more specifically, sets the PI control gain in the 
feedback control of the output voltage V2 from the pressure-up converter 12 as the PI control gain 
suitable for the rectangle control mode (step S26). 

[0279] On the other hand, in step S25, when it judges with the control mode of AC motor Ml not 
being the rectangle control mode, the control mode judging section 520 generates Signal HLD, and 
outputs it to the PI control gain 525. The PI control gain decision section 524 holds PI control gain 
(proportional gain PG and integral gain IG) based on the signal HLD from the control mode judging 
section 520 (step S27). That is, the PI control gain decision section 524 determines the initial value 
set up in step S20 as PI control gain. 

[0280] In addition, setting up most greatly PI control gain (proportional gain PG and integral gain 
IG), when the control mode of AC motor Ml is the PWM control mode, and setting up lowest PI 
control gain (proportional gain PG and integral gain IG), when the control mode of AC motor Ml is 
the rectangle control mode is based on the following reason. 

[0281] Since it has a carrier frequency with the highest PWM control mode among the PWM control 
mode, the overmodulation control mode, and the rectangle control mode, it has a carrier frequency 
with the next high overmodulation control mode and the rectangle control mode has the lowest 
carrier frequency, even if it sets up PI control gain highly in the PWM control mode, it is because 
hunting (vibration) or overshoot will be produced in the rectangle control mode to hunting 
(vibration) or overshoot not arising if PI control gain is not set up low. 

[0282] The control mode of AC motor Ml Moreover, the PWM control mode, the overmodulation 
control mode, When it is not any of the rectangle control mode, either, that and the initial value of PI 
control gain is set up as PI control gain in the feedback control of the output voltage V2 of the 
pressure-up converter 12 When the control mode of AC motor Ml is not any of the PWM control 
mode, the overmodulation control mode, and the rectangle control mode, either, it is necessary to 
return the direct current voltage currently supplied to the inverter 14 to DC power supply B through 
the pressure-up converter 12. It is because the direction which set the PI control gain in feedback 
control as the control gain suitable for the PWM control mode with the largest PI control gain can 
collect direct current voltage from an inverter 14 side to a DC-power- supply B side easily if it does 
so. 
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[0283] Step S9-S1 1 of the flow chart shown in drawing 5 are performed after either of steps S22, 
S24, S26, and S27. Then, return, steps S21-S27, and step S9-S11 are performed to step S21 
repeatedly. 

[0284] Thus, the control mode of AC motor Ml is detected, and feedback control of output voltage 
V2 is performed so that PI control gain may be determined according to the detected control mode 
and the output voltage V2 of the pressure-up converter 12 may be in agreement with electrical- 
potential-difference command Vdc_com. 

[0285] In addition, it is equivalent to determining PI control gain according to a carrier frequency to 
determine PI control gain according to to determine PI control gain according to the control mode of 
AC motor Ml, i.e., the PWM control mode, the overmodulation control mode, and the rectangle 
control mode, since the PWM control mode, the overmodulation control mode, and the rectangle 
control mode are the control modes from which a carrier frequency differs. 

[0286] Although explained having performed feedback control so that the output voltage V2 of the 
pressure-up converter 12 might be detected and the detected output voltage V2 might become 
electrical-potential-difference command Vdc com in the above In the gestalt 4 of operation, as 
explained in the gestalt 2 of operation, the input voltage V3 to the pressure-up converter 12 is 
detected. Feedback control may be carried out so that the output voltage V2 calculated based on the 
detected input voltage V3 and the transfer factor in the pressure-up converter 12 may become 
electrical-potential-difference command Vdc_com. In that case, step Sla of the flow chart shown in 
drawing 10 and actuation from which S2 change direct current voltage into output voltage V2 
according to the flow chart inserted between step S20 of a flow chart and step S21 which are shown 
in drawing 22 are performed. 

[0287] Moreover, in the gestalt 4 of operation, as explained in the gestalt 3 of operation, the 
temperature TB of DC power supply B is detected, and it asks for the internal resistance Rb and 
supply voltage Vb of DC power supply B based on the detected temperature TB, and output voltage 
V2 may be calculated as input voltage V3 to the pressure-up converter 12, and feedback control of 
the supply voltage Vb for which it asked may be carried out so that the calculated output voltage V2 
may become electrical-potential-difference command Vdc com. In that case, step Sib of the flow 
chart shown in drawing 16 , Sic, and actuation from which S2 change direct current voltage into 
output voltage V2 according to the flow chart inserted between step S20 of a flow chart and step S21 
which are shown in drawing 22 are performed. 

[0288] Furthermore, motorised equipment equipped with the electrical-potential-difference inverter 
by the gestalt 4 of operation may be motorised equipment 100D shown in drawing 23 . With 
reference to drawing 23 , motorised equipment 100D adds a current sensor 28 and an inverter 31 to 
motorised equipment 100, the control unit 30 of motorised equipment 100 is replaced with control 
unit 30D, and others are the same as motorised equipment 100. 

[0289] In addition, a capacitor C2 receives the direct current voltage from the pressure-up converter 
12 through nodes Nl and N2, graduates the received direct current voltage, and supplies it not only 
to the inverter 14 but to the inverter 31. Moreover, a current sensor 24 detects the motor current 
MCRT1, and outputs it to control unit 30D. Furthermore, an inverter 14 changes the direct current 
voltage from a capacitor C2 into alternating voltage based on the signal PWMI1 from control-device 
30D, drives AC motor Ml and changes into direct current voltage the alternating voltage which AC 
motor Ml generated based on the signal PWMC1. 

[0290] An inverter 31 consists of the same configuration as an inverter 14. And based on the signal 
PWMI2 from control-device 30D, an inverter 31 changes the direct current voltage from a capacitor 
C2 into alternating voltage, drives AC motor M2 and changes into direct current voltage the 
alternating voltage which AC motor M2 generated based on the signal PWMC2. A current sensor 28 
detects the motor current MCRT2 which flows to each phase of AC motor M2, and outputs it to 
control unit 30D. 

[0291] Control unit 30D receives the output voltage VI from DC power supply B from a voltage 
sensor 10, receives the electrical potential difference V3 of the input side of the pressure-up 
converter 12 from a voltage sensor 11, receives the motor currents MCRT1 and MCRT2 from 
current sensors 24 and 28, respectively, receives the output voltage V2 (namely, input voltage to 
inverters 14 and 31) of the pressure-up converter 12 from a voltage sensor 13, and receives the 
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torque command values TR1 and TR2 and the motor rotational frequencies MRN1 and MRN2 from 
Exterior ECU. And control unit 30D generates the signal PWMI1 for carrying out switching control 
of NPN transistors Q3-Q8 of an inverter 14, when an inverter 14 drives AC motor Ml by the 
approach mentioned above based on an electrical potential difference VI, output voltage V2, the 
motor current MCRT1, the torque command value TR1, and the motor engine speed MRN1, and it 
outputs the generated signal PWMI1 to an inverter 14. 

[0292] Moreover, control unit 30D generates the signal PWMI2 for carrying out switching control of 
NPN transistors Q3-Q8 of an inverter 31, when an inverter 31 drives AC motor M2 by the approach 
mentioned above based on an electrical potential difference VI, output voltage V2, the motor current 
MCRT2, the torque command value TR2, and the motor engine speed MRN2, and it outputs the 
generated signal PWMI2 to an inverter 31. 

[0293] Furthermore, when, as for control-device 30D, inverters 14 or 31 drive AC motors Ml or M2, 
An electrical potential difference VI, output voltage V2, the motor current MCRT1 (or MCRT2), 
The signal PWU for carrying out switching control of NPN transistors Ql and Q2 of the pressure-up 
converter 12 by the approach mentioned above based on the torque command value TR1 (or TR2) 
and the motor engine speed MRN1 (or MRN2) is generated, and it outputs to the pressure-up 
converter 12. 

[0294] Furthermore, control unit 30D generates the signal PWMC2 for changing into direct current 
voltage the alternating voltage which the signal PWMC1 for changing into direct current voltage the 
alternating voltage which AC motor Ml generated at the time of regenerative braking, or AC motor 
M2 generated, and outputs the generated signal PWMC1 or signal PWMC2 to an inverter 14 or an 
inverter 31, respectively. In this case, control-device 30D generates the signal PWD which controls 
the pressure-up converter 12 to lower the pressure of the direct current voltage from inverters 14 or 
31, and to charge DC power supply B, and outputs it to the pressure-up converter 12. 
[0295] Furthermore, control unit 30D generates the signal SE for turning on the system relays SRI 
and SR2, and outputs it to the system relays SRI and SR2. 

[0296] With reference to drawing 24 , control unit 30D contains motor torque control means 30 ID 
and electrical-potential-difference conversion control means 302D. Motor torque control means 
301D generates a signal 1 and PWMI 2 based on the motor current 1 and MCRT 2, the torque 
command value 1 and TR 2, the motor rotational frequency 1 and MRN 2, an electrical potential 
difference VI, and output voltage V2, and outputs it to inverters 14 and 31, respectively. Moreover, 
based on an electrical potential difference VI, output voltage V2, the motor current MCRT1 (or 
MCRT2), the torque command value TR1 (or TR2), and the motor rotational frequency MRN1 (or 
MRN2), motor torque control means 301D generates Signal PWU, and outputs the generated signal 
PWU to the pressure-up converter 12. 

[0297] If the hybrid car or electric vehicle in which motorised equipment 100D was carried receives 
the signal RGE which shows that it went into regenerative-braking mode from Exterior ECU, 
electrical-potential-difference conversion control means 302D will generate a signal 1 and PWMC 2 
and Signal PWD, will output the generated signal 1 and PWMC 2 to inverters 14 and 31, 
respectively, and will output Signal PWD to the pressure-up converter 12. 
[0298] With reference to drawing 25 , motor torque control means 301D replaces the feedback 
voltage command operation part 52 of the motor torque control means 301 with feedback voltage 
command operation part 52D, and others are the same as the motor torque control means 301. 
[0299] The phase voltage operation part 40 for motor control calculates the electrical potential 
difference impressed to each phase of AC motor Ml based on the output voltage V2, the motor 
current MCRT1, and the torque command value TR1 of the pressure-up converter 12, and calculates 
the electrical potential difference impressed to each phase of AC motor M2 based on output voltage 
V2, the motor current MCRT2, and the torque command value TR2. And motor torque control 
means 301D outputs the electrical potential difference calculated AC motor Ml or for M2 to the 
PWM signal transformation section 42 for inverters. 

[0300] If the electrical potential difference for AC-motor Ml is received from the phase voltage 
operation part 40 for motor control, the PWM signal transformation section 42 for inverters will 
generate a signal PWMI1 based on the received electrical potential difference, and will output it to 
an inverter 14. Moreover, if the electrical potential difference for AC-motor M2 is received from the 
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phase voltage operation part 40 for motor control, the PWM signal transformation section 42 for 
inverters will generate a signal PWMI2 based on the received electrical potential difference, and will 
output it to an inverter 3 1 . 

[0301] The inverter input voltage command operation part 50 calculates electrical-potential- 
difference command Vdc_com based on the torque command value TR1 and the motor rotational 
frequency MRN1 (or the torque command value TR2 and the motor rotational frequency MRN2), 
and outputs the calculated electrical-potential-difference command Vdc_com to feedback voltage 
command operation part 5 2D. 

[0302] Feedback voltage command operation part 52D detects the control mode of AC motor Ml 
based on the output voltage V2, electrical-potential-difference command Vdccom, the motor 
rotational frequency MRN1, and the torque command value TR1 of the pressure-up converter 12, 
and detects the control mode of AC motor M2 based on output voltage V2, electrical-potential- 
difference command Vdc_com, the motor rotational frequency MRN2, and the torque command 
value TR2. And feedback voltage command operation part 52D determines PI control gain according 
to the control mode of detected AC motors Ml and M2, calculates feedback voltage command 
Vdc_com_fb in feedback control using the determined PI control gain, and outputs it to the duty 
ratio transducer 54. 

[0303] With reference to drawing 26 , feedback voltage command operation part 5 2D replaces the 
control mode judging section 520 of feedback voltage command operation part 52C with control 
mode judging section 520D, and others are the same as feedback voltage command operation part 
52C. 

[0304] The judgment approach of the control mode in control mode judging section 520D is 
explained. Control mode judging section 520D is detected by the approach which mentioned above 
the control mode of AC motor Ml based on the motor rotational frequency MRN1 and the torque 
command value TR1, and is detected by the approach which mentioned above the control mode of 
AC motor M2 based on the motor rotational frequency MRN2 and the torque command value TR2. 
And control mode judging section 520D judges the control mode over two AC motors Ml and the 
M2 whole based on the control mode of detected AC motors Ml and M2. 

[0305] More specifically control mode judging section 520D The map of the torque of a motor and 
the rotational frequency of a motor which are shown in drawing 21 like the control mode judging 
section 520 is held. If the torque command value TR1 and the motor rotational frequency MRN1 (or 
the torque command value TR2 and the motor rotational frequency MRN2) are received from 
Exterior ECU It searches in any of the fields RGN1-RGN3 of a map the torque command value TR1 
and motor rotational frequency MRN1 (or the torque command value TR2 and the motor rotational 
frequency MRN2) which were received are contained. It judges any of the PWM control mode, the 
overmodulation control mode, and the rectangle control mode the control mode of AC motor Ml (or 
AC motor M2) is. 

[0306] In this case, the PWM control mode, the overmodulation control mode, and the rectangle 
control mode exist as the control mode of AC motor Ml, and the PWM control mode, the 
overmodulation control mode, and the rectangle control mode exist as the control mode of AC motor 
M2. Therefore, as shown in Table 1 to two AC motors Ml and the M2 whole, the nine control modes 
may exist. 
[0307] 
[Table 1] 
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[0308] In Table 1, "deltaP" expresses the power fluctuation in the pressure-up converter 12 at the 
time of changing PI control gain. And the PWM control mode has small power fluctuation deltaP, 
power fluctuation deltaP of the overmodulation control mode is inside, and power fluctuation deltaP 
is enlarging the rectangle control mode. As this was mentioned above, since the carrier frequency 
which follows on the control mode of AC motor Ml (or M2) switching to the PWM control mode, 
the overmodulation control mode, and the rectangle control mode one by one, and turns on / turns off 
NPN transistors Ql and Q2 of the pressure-up converter 12 becomes low, the PWM control mode 
has smallest power fluctuation deltaP, power fluctuation deltaP of the overmodulation control mode 
is inside, and the rectangle control mode is because power fluctuation deltaP becomes the largest. 
[0309] Since the PWM control mode, the overmodulation control mode, and the rectangle control 
mode may exist as the control mode of AC motor M2 when the control mode of AC motor Ml is the 
PWM control mode if it does so, when the control modes of AC motor M2 are the PWM control 
mode, the overmodulation control mode, and the rectangle control mode, respectively, power 
fluctuation deltaP becomes "smallness + smallness", "the inside of smallness and "smallness + 
size 1 ', respectively. 

[0310] Moreover, when the control mode of AC motor Ml is the overmodulation control mode and 
the control modes of AC motor M2 are the PWM control mode, the overmodulation control mode, 
and the rectangle control mode, respectively since the PWM control mode, the overmodulation 
control mode, and the rectangle control mode may exist as the control mode of AC motor M2, power 
fluctuation deltaP becomes "inside + smallness", "the inside of inside +", and "inside + size", 
respectively. 

[031 1] Furthermore, when the control mode of AC motor Ml is the rectangle control mode and the 
control modes of AC motor M2 are the PWM control mode, the overmodulation control mode, and 
the rectangle control mode, respectively since the PWM control mode, the overmodulation control 
mode, and the rectangle control mode may exist as the control mode of AC motor M2, power 
fluctuation deltaP becomes "size -1- smallness", "the inside of size +", and "size + size", respectively. 
[0312] And control mode judging section 520D generates the signal which shows the control mode 
of two AC motors Ml and the M2 whole based on power fluctuation deltaP, and outputs the signal 
and error deltaVdc which were generated to the PI control gain decision section 524. 
[0313] When the control mode of AC motor Ml and AC motor M2 is the PWM control mode, 
control mode judging section 520D generates a signal SCMD1, and, more specifically, outputs the 
signal SCMD1 and error deltaVdc which were generated to the PI control gain decision section 524. 
[0314] Moreover, when the control mode of AC motor Ml is the PWM control mode and the control 
mode of AC motor M2 is the overmodulation control mode, or when the control mode of AC motor 
Ml is the overmodulation control mode and the control mode of AC motor M2 is the PWM control 
mode, control mode judging section 520D generates a signal SCMD2, and outputs the signal 
SCMD2 and error deltaVdc which were generated to the PI control gain decision section 524. 
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[0315] Furthermore, when the control mode of AC motor Ml of control mode judging section 520D 
is the PWM control mode and the control mode of AC motor M2 is the rectangle control mode, Or 
when the control mode of AC motor Ml and AC motor M2 is the overmodulation control mode, Or 
when the control mode of AC motor Ml is the rectangle control mode and the control mode of AC 
motor M2 is the PWM control mode, a signal SCMD3 is generated and the signal SCMD3 and error 
deltaVdc which were generated are outputted to the PI control gain decision section 524. 
[03 16] Furthermore, when the control mode of AC motor Ml is the overmodulation control mode 
and the control mode of AC motor M2 is the rectangle control mode, or when the control mode of 
AC motor Ml is the rectangle control mode and the control mode of AC motor M2 is the 
overmodulation control mode, control mode judging section 520D generates a signal SCMD4, and 
outputs the signal SCMD4 and error deltaVdc which were generated to the PI control gain decision 
section 524. 

[0317] Furthermore, when the control mode of AC motor Ml and AC motor M2 is the rectangle 
control mode, control mode judging section 520D generates a signal SCMD5, and outputs the signal 
SCMD5 and error deltaVdc which were generated to the PI control gain decision section 524. 
[0318] The PI control gain decision section 524 changes PI control gain (proportional gain PG and 
integral gain IG) according to the signals SCMD1-SCMD5 received from control mode judging 
section 520D, and determines the PI control gain used for the feedback control of output voltage V2. 
[0319] The PI control gain decision section 524 will make the smallest the range of the cut of PI 
control gain, if a signal SCMD1 is received from control mode judging section 520D, and if a signal 
SCMD5 is received from control mode judging section 520D, more specifically, it will determine the 
PI control gain which enlarges most the range of the cut of PI control gain, and is used for the 
feedback control of output voltage V2. Therefore, the figure indicated by the column of the PI 
control gain in Table 1 means that the range of the cut of PI control gain becomes large toward "1" - 
>"5." 

[0320] And the PI control gain decision section 524 outputs the PI control gain determined as error 
deltaVdc to the PI control machine 525, and the PI control machine 525 substitutes PI control gain 
(proportional gain PG and integral gain IG) and error deltaVdc for a formula (1), calculates feedback 
voltage command Vdc_com_fb, and it outputs it to the duty ratio transducer 54. 
[0321] With reference to drawing 27 , the actuation which controls the electrical-potential-difference 
conversion to output voltage V2 from the direct current voltage in the pressure-up converter 12 
according to the control mode of AC motors Ml and M2 is explained. 

[0322] If actuation starts, the PI control gain decision section 524 will set PI control gain as initial 
value (step S30). In this case, the PI control gain decision section 524 sets up the PI control gain for 
the PWM control modes as initial value. And a subtractor 521 receives the output voltage V2 from a 
voltage sensor 13, and electrical-potential-difference command Vdc_com from the inverter input 
voltage command operation part 50, calculates the difference of electrical-potential-difference 
command Vdc_com and output voltage V2, and outputs error deltaVdc to control mode judging 
section 520D. 

[0323] Control mode judging section 520D receives the motor rotational frequency 1 and MRN 2 
and the torque command value 1 and TR 2 from Exterior ECU. Based on the motor rotational 
frequency 1 and MRN 2 and torque command value TR 1 and 2 which were received, each control 
mode of AC motors Ml and M2 is detected (step S31). Based on the control mode of the detected 
AC motors Ml and M2, the signal (either of the signals SCMD1-SCMD5) which shows the control 
mode of two AC motors Ml and the M2 whole is generated, and it outputs to the PI control gain 
decision section 524. 

[0324] The PI control gain decision section 524 is determined by the approach which mentioned 
above the PI control gain corresponding to the signals SCMD1-SCMD5 from control mode judging 
section 520D (step S32). 

[0325] In addition, in step S31, control mode judging section 520D detects the control mode of AC 
motors Ml and M2 by the more specifically same actuation as the actuation in steps S21, S23, and 
S25 of the flow chart shown in drawing 22 . 

[0326] Step S9-S1 1 mentioned above are performed after step S32, and according to the control 
mode of two AC motors Ml and the M2 whole, feedback control of the output voltage V2 of the 
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pressure-up converter 12 is carried out so that it may be in agreement with electrical-potential- 
difference command Vdc_com. 

[0327] Then, return, steps S31-S32, and step S9-S1 1 are performed to step S31 repeatedly. 
[0328] In addition, control mode judging section 520D may judge the control mode of the large 
motor of output capacity to be the control mode of two AC motors Ml and the M2 whole, when the 
output capacity of AC motors Ml and M2 differs mutually. 

[0329] Moreover, in motorised equipment 100D, as explained in the gestalt 2 of operation, the input 
voltage V3 to the pressure-up converter 12 may be detected, and feedback control may be carried out 
so that the output voltage V2 calculated based on the detected input voltage V3 and the transfer 
factor in the pressure-up converter 12 may become electrical-potential-difference command 
Vdc_com. In that case, step Sla of the flow chart shown in drawing 10 and actuation from which S2 
change direct current voltage into output voltage V2 according to the flow chart inserted between 
step S30 of a flow chart and step S31 which are shown in drawing 27 are performed. 
[0330] Furthermore, in motorised equipment 100D, as explained in the gestalt 3 of operation, the 
temperature TB of DC power supply B is detected, and it asks for the internal resistance Rb and 
supply voltage Vb of DC power supply B based on the detected temperature TB, and output voltage 
V2 may be calculated as input voltage V3 to the pressure-up converter 12, and feedback control of 
the supply voltage Vb for which it asked may be carried out so that the calculated output voltage V2 
may become electrical -potential-difference command Vdc_com. In that case, step Sib of the flow 
chart shown in drawing 16 , Sic, and actuation from which S2 change direct current voltage into 
output voltage V2 according to the flow chart inserted between step S3 0 of a flow chart and step S31 
which are shown in drawing 27 are performed. 

[0331] Furthermore, in motorised equipment 100D, the motor which should be driven may be not 
only two pieces but three pieces or more. 

[0332] Even when the control mode of a motor changes since it has the control means which controls 
the electrical-potential-difference conversion to output voltage from direct current voltage so that 
according to the gestalt 4 of operation an electrical-potential-difference inverter may detect the 
control mode of a motor, the PI control gain which suits the detected control mode may be 
determined as the PI control gain of feedback control and output voltage may become an electrical- 
potential-difference command, direct current voltage can be stabilized and changed into output 
voltage so that output voltage may become an electrical-potential-difference command. 
[0333] With reference to [gestalt 5 of operation] drawing 28 , motorised equipment 100E equipped 
with the electrical-potential-difference inverter by the gestalt 5 of operation replaces the control unit 
30 of motorised equipment 100 with control unit 30E, and others are the same as motorised 
equipment 100. 

[0334] With reference to drawing 29 , control unit 30E replaces the motor torque control means 301 
of a control unit 30 with motor torque control means 301 E, and others are the same as a control unit 
30. 

[0335] Motor torque control means 30 IE generates Signal PWMI based on the output voltage V2 of 
the motor current MCRT, the torque command value TR, and the pressure-up converter 12, and 
outputs it to an inverter 14. Moreover, motor torque control means 30 IE detects the control mode of 
AC motor Ml based on the motor rotational frequency MRN and the torque command value TR. 
According to the control mode of the detected AC motor Ml, the PI control gain in the feedback 
control of output voltage V2 is determined. And the determined PI control gain is adjusted to 
fluctuation of output voltage V2, the signal PWU for changing direct current voltage into output 
voltage V2 so that output voltage V2 may be in agreement with electrical-potential-difference 
command Vdc com is generated, and it outputs to a converter 12. 

[0336] With reference to drawing 30 , motor torque control means 301 E replaces the feedback 
voltage command operation part 52 of the motor torque control means 301 with feedback voltage 
command operation part 52E, and others are the same as the motor torque control means 301. 
[0337] Feedback voltage command operation part 52E is detected by the approach (gestalt 4 
reference of operation) which mentioned above the control mode of AC motor Ml based on the 
motor rotational frequency MRN and the torque command value TR. According to the detected 
control mode, PI control gain (proportional gain PG and integral gain IG) is determined. And the 
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determined PI control gain is adjusted according to fluctuation of output voltage V2, final PI control 
gain is determined, feedback voltage command Vdc_com_fb is calculated using the final PI control 
gain, and it outputs to the duty ratio transducer 54. 

[0338] With reference to drawing 3 1 , feedback voltage command operation part 52E contains the 
control mode judging section 520, a subtractor 521, the rate-of-change decision section 522, the 
electrical-potential-difference error judging section 523, PI control gain decision section 524A, and 
the PI control machine 525. 

[0339] It is as having mentioned above about the control mode judging section 520, a subtractor 521, 
the rate-of-change decision section 522, the electrical -potential -difference error judging section 523, 
and the PI control machine 525. 

[0340] PI control gain decision section 524A determines the PI control gain according to the control 
mode of AC motor Ml based on the signal (either of the signals SCM1-SCM3) which shows the 
control mode of AC motor Ml from the control mode judging section 520, and adjusts the 
determined PI control gain according to the signal GUP from the electrical-potential-difference error 
judging section 523, GHLD, and GDWN, and determines final PI control gain. And PI control gain 
decision section 524A outputs the determined final PI control gain to the PI control machine 525. 
[0341] Thus, PI control gain decision section 524A is characterized by determining the PI control 
gain according to the control mode of AC motor Ml, adjusting the determined PI control gain further 
to fluctuation of output voltage V2, and determining final PI control gain. 

[0342] In addition, it is referred to as "Adjusting to the suitable control gain for the control mode of 
an AC motor" to determine PI control gain according to the control mode of AC motor Ml, and it is v 
referred to as "Adjusting suitable control gain to the optimal control gain based on fluctuation of 
output voltage V2" to adjust further the PI control gain determined according to the control mode to 
fluctuation of output voltage V2. 

[0343] In the gestalt 5 of operation, actuation which controls the electrical-potential-difference 
conversion to output voltage V2 from the direct current voltage in the pressure-up converter 12 is 
performed according to the flow chart shown in drawing 32 . 

[0344] The flow chart shown in drawing 32 is a flow chart which added steps S2-S1 1 of the flow 

chart shown in drawing 5 to steps S20-S27 of the flow chart shown in drawing 22 . 

[0345] The actuation performed with reference to drawing 32 according to steps S21-S27 is 

actuation which detects the control mode of AC motor Ml based on the motor rotational frequency 

MRN and the torque command value TR. Moreover, the actuation performed according to steps S2- 

Sl 1 is actuation controlled so that PI control gain is adjusted to fluctuation of output voltage V2 and 

output voltage V2 becomes electrical-potential-difference command Vdc_com. 

[0346] Therefore, the detailed actuation in steps S20-S27 and steps S2-S1 1 is as having mentioned 

above. 

[0347] Return, steps S21-S27, and steps S2-S1 1 are performed after step SI 1 to step S21. 
[0348] Although explained having performed feedback control so that the output voltage V2 of the 
pressure-up converter 12 might be detected and the detected output voltage V2 might become 
electrical-potential-difference command Vdc com in the above In the gestalt 5 of operation, as 
explained in the gestalt 2 of operation, the input voltage V3 to the pressure-up converter 12 is 
detected. Feedback control may be carried out so that the output voltage V2 calculated based on the 
detected input voltage V3 and the transfer factor in the pressure-up converter 12 may become 
electrical-potential-difference command Vdc_com. In that case, actuation whose step SI a of the flow 
chart shown in drawing 10 changes direct current voltage into output voltage V2 according to the 
flow chart inserted between steps S22, S24, S26, and S27 of a flow chart and step S2 which are 
shown in drawing 32 is performed. 

[0349] Moreover, in the gestalt 5 of operation, as explained in the gestalt 3 of operation, the 
temperature TB of DC power supply B is detected, and it asks for the internal resistance Rb and 
supply voltage Vb of DC power supply B based on the detected temperature TB, and output voltage 
V2 may be calculated as input voltage V3 to the pressure-up converter 12, and feedback control of 
the supply voltage Vb for which it asked may be carried out so that the calculated output voltage V2 
may become electrical-potential-difference command Vdc_com. In that case, actuation whose step 
Sib of the flow chart shown in drawing 16 and Sic change direct current voltage into output voltage 
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V2 according to the flow chart inserted between steps S22, S24, S26, and S27 of a flow chart and 
step S2 which are shown in drawing 32 is performed. 

[0350] Furthermore, PI control gain is determined according to the control mode of each motor, and 
you may make it adjust the determined PI control gain further to fluctuation of the output voltage of 
the pressure-up converter 12 to two or more motors, as explained in the gestalt 4 of operation. In that 
case, steps S31 and S32 of the flow chart which replaces with steps S21-S27 of the flow chart shown 
in drawing 32 R> 2, and is shown in drawing 27 are performed. 

[0351] According to the gestalt 5 of operation, an electrical-potential-difference inverter determines 
the PI control gain according to the control mode of a motor, adjusts the determined PI control gain 
further according to fluctuation of output voltage, and since it is equipped with the control means 
which carries out feedback control of the conversion to output voltage from direct current voltage so 
that output voltage may be in agreement with an electrical-potential-difference command, it can 
stabilize output voltage to fluctuation of the control mode of a motor, or fluctuation of the output 
voltage of a pressure-up converter. 

[0352] In addition, in the gestalten 1-5 of operation, although the feedback control by PI control was 
explained, feedback control by PID control may be performed in this invention. In that case, it is 
adjusted by the approach which PID-control gain (proportional gain PG, the integral gain IG, rate- 
gain DG) mentioned above, and feedback control is carried out so that output voltage V2 may be in 
agreement with electrical-potential-difference command Vdc com. 

[0353] Moreover, in this invention, the "error" used in the above may be expressed as "deflection." 
[0354] It should be thought that the gestalt of the operation indicated this time is [ no ] instantiation 
at points, and restrictive. The range of this invention is shown by the above-mentioned not 
explanation but claim of the gestalt of operation, and it is meant that all modification in a claim, 
equal semantics, and within the limits is included. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electrical-potential-difference converter which is the electrical-potential-difference 
inverter which changes the direct current voltage from DC power supply into said output voltage so 
that output voltage may turn into a command electrical potential difference, changes the voltage 
level of said direct current voltage, and outputs output voltage, The error of a detection means to 
detect the output voltage outputted from said electrical-potential-difference converter, and said 
command electrical potential difference and said detected output voltage, And detect said rate of the 
command change of potential, and the control gain in the feedback control of said output voltage is 
adjusted according to said error and rate of change which were detected. An electrical-potential- 
difference inverter equipped with the control means which controls said electrical-potential- 
difference converter so that said output voltage turns into said command electrical potential 
difference by the feedback control using the adjusted control gain. 

[Claim 2] Said detection means is an electrical-potential-difference inverter according to claim 1 
which detects the input voltage to said electrical-potential-difference converter, and detects said 
output voltage based on the detected input voltage and the conversion ratio in said electrical- 
potential-difference converter. 

[Claim 3] Said detection means is an electrical-potential-difference inverter according to claim 1 
which detects the direct current voltage outputted from said DC power supply based on the 
temperature of said DC power supply, and detects said output voltage based on the detected DC 
power supply and the conversion ratio in said electrical-potential-difference converter. 
[Claim 4] The electrical-potential-difference converter which is the electrical-potential-difference 
inverter which changes the direct current voltage from DC power supply into said output voltage so 
that output voltage may turn into a command electrical potential difference, changes the voltage 
level of said direct current voltage, and outputs output voltage, According to a detection means to 
detect fluctuation of the internal resistance of said DC power supply, and said detected fluctuation of 
internal resistance, the control gain in the feedback control of said output voltage is adjusted. An 
electrical-potential-difference inverter equipped with the control means which controls said 
electrical-potential-difference converter so that said output voltage turns into said command 
electrical potential difference by the feedback control using the adjusted control gain. 
[Claim 5] The 1st gain adjustment which as for said control means lowers said control gain smaller 
[ said rate of change ] than the 1st reference value when the absolute value of said error is larger than 
the 2nd reference value is performed. The 2nd gain adjustment which raises said control gain more 
greatly [ said rate of change ] than said 1st reference value when the absolute value of said error is 
larger than said 2nd reference value is performed. When [ when said rate of change is smaller than 
said 1 st reference value ] the absolute value of said error is smaller than said 2nd reference value, Or 
an electrical-potential-difference inverter given in any 1 term of claim 1 to claim 4 which performs 
the 3rd gain adjustment which holds said control gain more greatly [ said rate of change ] than said 
1st reference value when the absolute value of said error is smaller than said 2nd reference value. 
[Claim 6] The rate-of-change judging section which judges whether said control means detects said 
rate of the command change of potential, and said detected rate of change is smaller than said 1st 
reference value, The control gain controller which performs either of said the 1st to 3rd gain 
adjustment based on the error detecting element which detects the error of said command electrical 
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potential difference and said output voltage, and the judgment result from said rate-of-change 
judging section and the error from said error detecting element, The electrical-potential-difference 
inverter containing the control section which controls said electrical-potential-difference converter so 
that said output voltage turns into said command electrical potential difference using the control gain 
adjusted by said control gain controller according to claim 5. 

[Claim 7] Said output voltage is an electrical-potential-difference inverter given in any 1 term of 
claim 1 to claim 6 inputted into the inverter which drives an AC motor. 

[Claim 8] The electrical-potential-difference converter which is the electrical-potential-difference 
inverter which changes the direct current voltage from DC power supply into said output voltage so 
that the output voltage for driving an AC motor may turn into a command electrical potential 
difference, changes the voltage level of said direct current voltage, and outputs output voltage, 
According to a mode detection means to detect the control mode of said AC motor, and said detected 
control mode, the control gain in the feedback control of said output voltage is adjusted. An 
electrical-potential-difference inverter equipped with the control means which controls said 
electrical-potential-difference converter so that said output voltage turns into said command 
electrical potential difference by the feedback control using the adjusted control gain. 
[Claim 9] The electrical-potential-difference converter which is the electrical-potential-difference 
inverter which changes the direct current voltage from DC power supply into said output voltage so 
that the output voltage for driving an AC motor may turn into a command electrical potential 
difference, changes the voltage level of said direct current voltage, and outputs output voltage, A 
mode detection means to detect the control mode of said AC motor, and an electrical-potential- 
difference detection means to detect the output voltage outputted from said electrical-potential- 
difference converter, The error of said command electrical potential difference and said detected 
output voltage, and a detection means to detect said rate of the command change of potential, The 
control gain in the feedback control of said output voltage is adjusted to the suitable control gain for 
said detected control mode. The adjusted suitable control gain is further adjusted to the optimal 
control gain based on said error and rate of change which were detected. An electrical-potential- 
difference inverter equipped with the control means which controls said electrical-potential- 
difference converter so that said output voltage turns into said command electrical potential 
difference by the feedback control using the adjusted optimal control gain. 

[Claim 10] At the time of the adjustment to said optimal suitable control gain from said control gain, 
said control means The 1st gain adjustment which lowers said control gain smaller [ said rate of 
change ] than the 1st reference value when the absolute value of said error is larger than the 2nd 
reference value is performed. The 2nd gain adjustment which raises said control gain more greatly 
[ said rate of change ] than said 1st reference value when the absolute value of said error is larger 
than said 2nd reference value is performed. When [ when said rate of change is smaller than said 1st 
reference value ] the absolute value of said error is smaller than said 2nd reference value, Or the 
electrical-potential-difference inverter according to claim 9 which performs the 3rd gain adjustment 
which holds said control gain more greatly [ said rate of change ] than said 1st reference value when 
the absolute value of said error is smaller than said 2nd reference value. 

[Claim 11] The rate-of-change judging section which judges whether said control means detects said 
rate of the command change of potential, and said detected rate of change is smaller than said 1st 
reference value, The control gain controller which performs either of said the 1st to 3rd gain 
adjustment based on the error detecting element which detects the error of said command electrical 
potential difference and said output voltage, and the judgment result from said rate-of-change 
judging section and the error from said error detecting element, The electrical-potential-difference 
. inverter containing the control section which controls said electrical-potential-difference converter so 
that said output voltage turns into said command electrical potential difference using the control gain 
adjusted by said control gain controller according to claim 10. 

[Claim 12] Said mode detection means is an electrical-potential-difference inverter given in any 1 
term of claim 8 to claim 1 1 which detects the control mode from which a carrier frequency differs. 
[Claim 13] Said control means is an electrical-potential-difference inverter according to claim 12 
which adjusts said control gain according to the carrier frequency of said detected control mode. 
[Claim 14] Said control means is an electrical-potential-difference inverter according to claim 13 
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which adjusts said control gain to larger control gain than control gain when said carrier frequency is 
low as the carrier frequency of said detected control mode becomes high. 

[Claim 15] It is an electrical-potential-difference inverter given in any 1 term of claim 8 to claim 1 1 
to which said mode detection means detects two or more control modes corresponding to two or 
more AC motors, and said control means adjusts said control gain according to said two or more 
detected control modes. 

[Claim 16] Said control means is an electrical-potential-difference inverter according to claim 15 
which detects the power fluctuation in said feedback control for which it opts according to the 
combination of two or more of said detected control modes, and adjusts said control gain according 
to the detected power fluctuation. 

[Claim 17] Said control means is an electrical-potential-difference inverter according to claim 16 
which enlarges the range of the cut of said control gain, and adjusts said control gain, so that said 
detected power fluctuation is large. 

[Claim 18] Said mode detection means is an electrical-potential-difference inverter given in any 1 
term of claim 8 to claim 17 which receives the rotational frequency of said AC motor, and the torque 
of said AC motor, and detects said control mode based on the rotational frequency and torque which 
were received. 

[Claim 19] Said mode detection means is an electrical-potential-difference inverter according to 
claim 18 which holds the map in which the relation of said rotational frequency and said torque is 
shown, and detects said control mode by detecting the field of said map on which said rotational 
frequency and torque which were received are included. 

[Claim 20] Said control gain is an electrical-potential-difference inverter given in any 1 term of 
claim 1 to claim 19 which is the PI control gain in feedback control. 

[Claim 21] Said AC motor is an electrical-potential-difference inverter according to claim 20 which 
is a motor for cars. 

[Claim 22] The 1st step which is the electrical-potential-difference conversion approach of changing 
the direct current voltage from DC power supply into said output voltage so that output voltage may 
turn into a command electrical potential difference, and detects said output voltage, The error of said 
command electrical potential difference and said output voltage, and the 2nd step which detects said 
rate of the command change of potential, The 3rd step which adjusts the control gain in the feedback 
control of said output voltage based on said rate of change and said error, The electrical-potential- 
difference conversion approach containing the 4th step which changes said direct current voltage 
into said output voltage so that said output voltage may turn into said command electrical potential 
difference by the feedback control using said adjusted control gain. 

[Claim 23] Said 1st step is the electrical-potential-difference conversion approach containing the 2nd 
substep which detects said output voltage based on the 1st substep which detects the input voltage 
inputted into the electrical-potential-difference transducer which changes said direct current voltage 
into said output voltage, and said detected input voltage and the conversion ratio in said electrical- 
potential-difference transducer according to claim 22. 

[Claim 24] Said 1st step is the electrical-potential-difference conversion approach containing the 2nd 
substep which detects said output voltage based on the 1 st substep which detects the temperature of 
said DC power supply and detects the input voltage inputted into the electrical-potential-difference 
transducer which changes said direct current voltage into said output voltage based on the detected 
temperature, said detected input voltage, and the conversion ratio in said electrical-potential- 
difference transducer according to claim 22. 

[Claim 25] In said 3rd step, said rate of change is smaller than the 1st reference value. And when the 
absolute value of said error is larger than the 2nd reference value, said control gain is lowered. More 
greatly [ said rate of change ] than said 1st reference value, when the absolute value of said error is 
larger than said 2nd reference value, said control gain is raised. When [ when said rate of change is 
smaller than said 1 st reference value ] the absolute value of said error is smaller than said 2nd 
reference value, Or it is the electrical-potential-difference conversion approach given in any 1 term 
of claim 22 to claim 24 by which said control gain is held when [ than said 1st reference value / 
when said rate of change is larger ] the absolute value of said error is smaller than said 2nd reference 
value. 
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[Claim 26] The 1st step which is the electrical-potential-difference conversion approach of changing 
the direct current voltage from DC power supply into said output voltage so that the output voltage 
for driving an AC motor may turn into a command electrical potential difference, and detects the 
control mode of said AC motor, The 2nd step which adjusts the control gain in the feedback control 
of said output voltage according to said detected control mode, The electrical-potential-difference 
conversion approach containing the 3rd step which changes said direct current voltage into said 
output voltage so that said output voltage may turn into said command electrical potential difference 
by the feedback control using said adjusted control gain. 

[Claim 27] The 1st step which is the electrical-potential-difference conversion approach of changing 
the direct current voltage from DC power supply into said output voltage so that the output voltage 
for driving an AC motor may turn into a command electrical potential difference, and detects the 
control mode of said AC motor, The 2nd step which adjusts the control gain in the feedback control 
of said output voltage to the suitable control gain for said detected control mode, The 3rd step which 
detects said output voltage, and the error of said command electrical potential difference and said 
output voltage and the 4th step which detects said rate of the command change of potential, The 5th 
step which adjusts said suitable control gain to the optimal control gain based on said rate of change 
and error which were detected, The electrical-potential-difference conversion approach containing 
the 6th step which changes said direct current voltage into said output voltage so that said output 
voltage may turn into said command electrical potential difference by the feedback control using said 
adjusted optimal control gain. 

[Claim 28] In said 5th step, said rate of change is smaller than the 1st reference value. And when the 
absolute value of said error is larger than the 2nd reference value, said suitable control gain is 
lowered and is adjusted to said optimal control gain. More greatly [ said rate of change ] than said 1st 
reference value, when the absolute value of said error is larger than said 2nd reference value, said 
suitable control gain is raised and is adjusted to said optimal control gain. When [ when said rate of 
change is smaller than said 1st reference value ] the absolute value of said error is smaller than said 
2nd reference value, Or it is the electrical-potential-difference conversion approach according to 
claim 27 which said suitable control gain is held when [ than said 1 st reference value / when said rate 
of change is larger ] the absolute value of said error is smaller than said 2nd reference value, and is 
adjusted to said optimal control gain. 

[Claim 29] The control mode detected in said 1st step is the electrical -potential-difference 
conversion approach given in any 1 term of claim 26 to claim 28 which is the control mode from 
which a carrier frequency differs. 

[Claim 30] It is the electrical-potential-difference conversion approach according to claim 26 or 27 
that said control gain is adjusted [ in / the control modes detected in said 1st step are two or more 
control modes over two or more AC motors, and / said 2nd step ] according to said two or more 
detected control modes. 

[Claim 31] It is the electrical-potential-difference conversion approach given in any 1 term of claim 
26 to claim 30 by which said control mode is detected in said 1st step based on the rotational 
frequency and torque of said AC motor. 

[Claim 32] Said control gain is the electrical-potential-difference conversion approach given in any 1 
term of claim 22 to claim 3 1 which is the PI control gain in feedback control. 
[Claim 33] It is the record medium which recorded the program for making a computer perform 
control of the electrical-potential-difference conversion which changes the direct current voltage 
from DC power supply into said output voltage so that output voltage may turn into a command 
electrical potential difference and in which computer read is possible. The 1st step which detects said 
output voltage, and the error of said command electrical potential difference and said output voltage 
and the 2nd step which detects said rate of the command change of potential, The 3rd step which 
adjusts the control gain in the feedback control of said output voltage based on said rate of change 
and said error, The record medium which recorded the program for making a computer perform the 
4th step which transforms said direct current voltage to said output voltage so that said output 
voltage may turn into said command electrical potential difference by the feedback control using said 
adjusted control gain and in which computer read is possible. 

[Claim 34] Said 1st step is a record medium which recorded the program containing the 2nd substep 
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which detects said output voltage based on the 1st substep which detects the input voltage inputted 
into the electrical-potential-difference transducer which changes said direct current voltage into said 
output voltage, and said detected input voltage and the conversion ratio in said electrical-potential- 
difference transducer for performing a computer according to claim 33 and in which computer read 
is possible. 

[Claim 35] The 1st substep which said 1st step detects the temperature of said DC power supply, and 
detects the input voltage inputted into the electrical-potential-difference transducer which changes 
said direct current voltage into said output voltage based on the detected temperature, The record 
medium which recorded the program containing the 2nd substep which detects said output voltage 
based on said detected input voltage and the conversion ratio in said electrical-potential-difference 
transducer for performing a computer according to claim 33 and in which computer read is possible. 
[Claim 36] In said 3rd step, said rate of change is smaller than the 1st reference value. And when the 
absolute value of said error is larger than the 2nd reference value, said PI control gain is lowered. 
More greatly [ said rate of change ] than said 1st reference value, when the absolute value of said 
error is larger than said 2nd reference value, said PI control gain is raised. When [ when said rate of 
change is smaller than said 1st reference value ] the absolute value of said error is smaller than said 
2nd reference value, Or more greatly [ said rate of change ] than said 1st reference value, when the 
absolute value of said error is smaller than said 2nd reference value, said PI control gain is held. The 
record medium which recorded the program for performing the computer of a publication on any 1 
term of claim 33 to claim 35 and in which computer read is possible. 

[Claim 37] It is the record medium which recorded the program for making a computer perform 
control of the electrical-potential-difference conversion which changes the direct current voltage 
from DC power supply into said output voltage so that the output voltage for driving an AC motor 
may turn into a command electrical potential difference and in which computer read is possible. The 
1st step which detects the control mode of said AC motor, and the 2nd step which adjusts the control 
gain in the feedback control of said output voltage according to said detected control mode, The 
record medium which recorded the program for making a computer perform the 3rd step which 
changes said direct current voltage into said output voltage so that said output voltage may turn into 
said command electrical potential difference by the feedback control using said adjusted control gain 
and in which computer read is possible. 

[Claim 38] It is the record medium which recorded the program for making a computer perform 
control of the electrical-potential-difference conversion which changes the direct current voltage 
from DC power supply into said output voltage so that the output voltage for driving an AC motor 
may turn into a command electrical potential difference and in which computer read is possible. The 
1st step which detects the control mode of said AC motor, and the 2nd step which adjusts the control 
gain in the feedback control of said output voltage to the suitable control gain for said detected 
control mode, The 3rd step which detects said output voltage, and the error of said command 
electrical potential difference and said output voltage and the 4th step which detects said rate of the 
command change of potential, The 5th step which adjusts said suitable control gain to the optimal 
control gain based on said rate of change and error which were detected, The record medium which 
recorded the program for making a computer perform the 6th step which changes said direct current 
voltage into said output voltage so that said output voltage may turn into said command electrical 
potential difference by the feedback control using said adjusted optimal control gain and in which 
computer read is possible. 

[Claim 39] In said 5th step, said rate of change is smaller than the 1st reference value. And when the 
absolute value of said error is larger than the 2nd reference value, said suitable control gain is 
lowered and is adjusted to said optimal control gain. More greatly [ said rate of change ] than said 1st 
reference value, when the absolute value of said error is larger than said 2nd reference value, said 
suitable control gain is raised and is adjusted to said optimal control gain. When [ when said rate of 
change is smaller than said 1st reference value ] the absolute value of said error is smaller than said 
2nd reference value, Or more greatly [ said rate of change ] than said 1st reference value, when the 
absolute value of said error is smaller than said 2nd reference value, said suitable control gain is held 
and are adjusted to said optimal control gain. The record medium which recorded the program for 
performing a computer according to claim 38 and in which computer read is possible. 
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[Claim 40] The control mode detected in said 1st step is a record medium which recorded the 
program for performing a computer given in any 1 term of claim 37 to claim 39 which is the control 
mode from which a carrier frequency differs and in which computer read is possible. 
[Claim 41] It is the record medium in which the control modes detected in said 1st step are two or 
more control modes over two or more AC motors, and the computer read which recorded the 
program for performing a computer according to claim 37 or 38 to which said control gain is 
adjusted according to said two or more detected control modes in said 2nd step is possible. 
[Claim 42] It is the record medium with which said control mode is detected in said 1 st step based on 
the rotational frequency and torque of said AC motor, which recorded the program for performing a 
computer given in any 1 term of claim 37 to claim 41 and in which computer read is possible. 
[Claim 43] Said control gain is a record medium which recorded the program for performing a 
computer given in any 1 term of claim 33 to claim 42 which is the PI control gain in feedback 
control and in which computer read is possible. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of motorised equipment equipped with the electrical- 
potential-difference inverter by the gestalt 1 of operation. 

[Drawing 2 ] It is the functional block diagram of the control device shown in drawing 1 . 
[Drawing 3] It is a functional block diagram for explaining the function of the motor torque control 
means shown in drawing 2 . 

[Drawing 4] It is a functional block diagram for explaining the function of the feedback voltage 
command operation part shown in drawing 3 , and a duty ratio transducer. 

[Drawing 5] It is a flow chart for explaining the control action of the electrical-potential-difference 
conversion in the gestalt 1 of operation. 

[Drawing 6] It is the outline block diagram of motorised equipment equipped with the electrical- 
potential-difference inverter by the gestalt 2 of operation. 

[Drawing 7] It is the functional block diagram of the control device shown in drawing 6 . 
[Drawing 8] It is a functional block diagram for explaining the function of the motor torque control 
means shown in drawing 7 . 

[Drawing 9 ] It is a functional block diagram for explaining the function of the feedback voltage 
command operation part shown in drawing 8 , and a duty ratio transducer. 

[Drawing 10] It is a flow chart for explaining the control action of the electrical-potential-difference 
conversion in the gestalt 2 of operation. 

[Drawing 1 1] It is the outline block diagram of motorised equipment equipped with the electrical- 
potential-difference inverter by the gestalt 3 of operation. 

[Drawing 12] It is the functional block diagram of the control device shown in drawing 1 1 . 
[Drawing 13] It is a functional block diagram for explaining the function of the motor torque control 
means shown in drawing 12 . 

[Drawing 14] It is a functional block diagram for explaining the function of the feedback voltage 
command operation part shown in drawing 13 , and a duty ratio transducer. 

[Drawing 15] It is the related Fig. of the internal resistance of DC power supply, and temperature. 
[Drawing 16] It is a flow chart for explaining the control action of the electrical-potential-difference 
conversion in the gestalt 3 of operation. 

[Drawing 17] It is the outline block diagram of motorised equipment equipped with the electrical- 
potential-difference inverter by the gestalt 4 of operation. 

[Drawing 1 8] It is the functional block diagram of the control device shown in drawing 17 . 
[Drawing 19] It is a functional block diagram for explaining the function of the motor torque control 
means shown in drawing 18 . 

[Drawing 20] It is a functional block diagram for explaining the function of feedback voltage 
command operation part shown in drawing 19 . 

[Drawing 21] It is the related Fig. of the torque of a motor, and a motor rotational frequency. 
[Drawing 22] It is a flow chart for explaining the control action of the electrical-potential-difference 
conversion in the gestalt 4 of operation. 

[Drawing 23] They are other outline block diagrams of motorised equipment equipped with the 
electrical-potential-difference inverter by the gestalt 4 of operation. 

[Drawing 24] It is the functional block diagram of the control device shown in drawing 23 . 
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[Drawing 25] It is a functional block diagram for explaining the function of the motor torque control 
means shown in drawing 24 . 

[Drawing 26] It is a functional block diagram for explaining the function of feedback voltage 
command operation part shown in drawing 25 . 

[Drawing 27] It is a flow chart for explaining other control action of the electrical-potential- 
difference conversion in the gestalt 4 of operation. 

[Drawing 28] It is the outline block diagram of motorised equipment equipped with the electrical- 
potential-difference inverter by the gestalt 5 of operation. 

[Drawing 29] It is the functional block diagram of the control device shown in drawing 28 . 
[Drawing 30] It is a functional block diagram for explaining the function of the motor torque control 
means shown in drawing 29 . 

[Drawing 31] It is a functional block diagram for explaining the function of feedback voltage 
command operation part shown in drawing 30 . 

[Drawing 32] It is a flow chart for explaining the control action of the electrical-potential-difference 
conversion in the gestalt 5 of operation. 

[Drawing 33] It is the outline block diagram of conventional motorised equipment. 
[Description of Notations] 

10, 1 1, 13,320 A voltage sensor, 10A Thermo sensor, 12 14 A pressure-up converter, 31,330 An 
inverter, 15 U phase arm, 16 V phase arm, 17 W phase arm, 24, 25, 28 Current sensor, 30, 30A, 30B, 
30C, 30D, 30E A control unit, 40 Phase voltage operation part for motor control, 42 The PWM 
signal transformation section for inverters, 50 Inverter input voltage command operation part, 52, 
52A, 52B, 52C, 52D, 52E Feedback voltage command operation part, 54 A duty ratio transducer, 
100,100A, 100B, 100C, 100D, 100E, 300 Motorised equipment, 301,301A, 301B, 301C, 301D, 
30 IE Motor torque control means, 302,302D electrical-potential-differences conversion control 
means, 310 Bidirectional converter, 520,520D The control mode judging section, 521 A subtractor, 
522 Rate-of-change judging section, The 523 electrical-potential-difference error judging section, 
524,524A PI control gain decision section, 525 A PI control machine, the 526,527 output- voltage 
generation section, 541 Duty ratio operation part for converters, 542 The PWM signal transformation 
section for converters, B DC power supply, SRI, SR2 System relay, CI, C2 A capacitor, Ll,311 A 
reactor, Ql-Q8,312,313 An NPN transistor, Dl-D8,314,315 Diode, Ml, M2 AC motor. 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 41 
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(57) [gft] 



SStio fir, ft4»SIS3 Oii, 'MKLfcP I MW 
1 2W\ ttJ2jWEV2OT»E}M*i;:4:-& 




(2) 

1 

KfiEK&Bk* 

«TE«*WBEt«E«aS*tfctti*«BEi:«>K*. 
rftlTE»*mEOWts|Kt«BiL, »E«BLfcKifi 10 

n is tt 4 >fcPS£U- fwWLfclK^'f > 
^ffl^:7>f- K^y **UWKi *9WEttS^ftflE**BJE 
»*lEt:4 4 J: ^ K*E*E*!)l»*«>Pi"*«l** 

M«9(2] i»Et*ffi#ai'i* *te*eer»»^oa 

amESrfcHJU *o«MLfc7d3WEk*E*BEJElft 
B^fe*t***Jt*i:^»^^T«rEHl*»BEt«a+ 
IS*^ 1 twf£$fceOSE^&Sfio 

[«*JH3l frE«*lH*Rli. ttBli:**»o«JtK 20 
*^v*r«Eit»«a^feai*-&ix-&iI*«BE«:*tt 

U *««fflLfc««m«i:l»E*ffi*Jfc»*-**t&* 

■jfttfc*tuat^^rtwEtt*«BE«r*ffli-*. 

KERoWEftUIMIo 

O i£8fc*E fctirEffia WE U^$rT * WE9:»3£ 

fllEfiSS WEO«E u ^ ;v £rk £ "C ttS^j WE i flttA 1" & 
SEftfeBk, 

. «rEK**«ort«ist«;oftf6*:«kffi-«- k , 3C 

urEmajWE^Eni^mEt-** «t ? khewe** 

[tg*«5] ttEWW^RIi, 
ttEflSft*#« l o^iSHiJ: ■) fc'hS < > WEK 

■f >*Ttf** 1 <Df<< >WK£frfcv^ 
fJEWMSOTIMB* l o^mfili: IS 4' 

EKS<o*feW1i^«rE»2oS*fit J: i)t*l^kS» 
EW»yW >£±*f*«2 0*M vp&Srfi 1 *^ 
ttER^^^E* 1 o^mfli«t ^} VJ^<> flJ 
EKSOWtl^E* 2-0*HMS.£ fc/hSv*k 
S^tilWrEWWiWWEIIS 1 oSi$l{l<t: r> < , ^ 

«rEK^«0«Wfi^«rE*2O*i»ffiJ: 0 fc/hSv* 
k S«E«»y^ >«r«»1"** 3 04M >I«*frft 
^ KI*JIl^^lB*S4 0v^rix*»lS^Ett0KE 

[it** 6] «rE«IW¥R«dU £ 



^§12003-309997 
2 

WE»fr*EE0R<k5pfe*aiU 1»E«aLfc»W* t 
fijgfc&k. 

WE k fttBffi* mE k £ RIB* & WSR 

ms&k, 

ttEJMfc**«5e«* 0*0 36tt* k flrEKStfcttJW* 

owsk ^»^v»r«rE» i ^*b«3 oy^f >11^>^ 

^Tl»Bffia«EE^E**WEK4& * ? KttEWEE 
«*»t«l»1-&«l««k*r*tr, »,*a5i:B««)I 

[»*SB8 j xa*- 9 *e»i-*fcie>ou*WE*v 

J&4H£EKfc£ * •? KES£W6ri*fco£ffiWE£fTEaj 

«TEiaaLKEoKEV^;v«:Kx.Tm^«E«:ffi*i _ & 
mE^B k , 

l»E3£«*-^o«tl*- K*Rffi1"&*- KRffi#R 
k, 

flirERtt £ ftfcftUHP*- K KJ6 1ST mrEffi^mEO 7 4 
maWEaTOEJWfrWEfc** -t 3 KttEWE**** 

VEKHkBk. 
k, 

»E«ER!fcB^feaiajS*Lfca*«ffi«r«HJl-&WE 
^fcB¥S:k. 

*E^*BEk1WE«kffi*nfca33«EEkO«at, is J: 
^tlE«*«EOSS-fbaap<:*aii-&*U3*Rk, 
Tiiri£ai£>mEO-7->f - ^iB!lfBH*$*t*M»* r ^ > 

L, *oP«EL/i«HiftW»^>*:tl>E«ffi**tteK 
Sis j:tf8!^fc*m6-^.v»T«a4«l«l^'^ 

/<y ^WPIU 9ttEai3Cl«E* f «E«*mBE^ft& J: 
^ c«FE*ERJRS**J»i"*W»^Kk tflli 4*E 

0] WEttKBftWW^^^^WCtaSc 
*EW»#S«i. 



(3) 
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WESfc***WE* 1 <o^mti£ *9 < > ^o, W 
IBBH60«*t«* f l»E*2 0»fll«[J: v>fc&1i 

WESMfcSWWE* i ^smfili 0 t/hs < , tir 
EK^o*6J-Mi^frEW 2 <o^mfit J: 9 fc /h £ £ , 

WEKS^IS»«#WE*2 0*«MIJ: "9 fc/h£v* 
k #flJE«l»r^ 3 >PSE4:ff4 10 

5 . g»*3fi 9 cE«Eo«mas»««o 

[ifi**l l] WE»MP*«l±* 
WE«MMtE^IMfc***tiU WEtftffi LfcSMt*# 
WE* 1 o&HMi-fc *) t/hSv^g^tfljei-aRft* 
¥U5EaSk, 

»E^«Ek*Em*WEt«)K**«lB'*"*l**« 
mSBk, 

WESHtffflJeW* 1 <7)^iJ £ig JP: k WEKSfcttJ»# h 

WEM*^ >W£»K4 5l«E*tL^:WW^ 
^TWEBara^EflMMKEfcfc* * 9 i:IIEtE 
R»S*«»+4*01»«Si:*:*tf, It** 1 OUEBO 

[lit** 1 2 ] WE*- FBMB#«l±, ^t'JTK 
&«MP*t K«r.!JtHii-&, if**8^<blt** 

IIS** l 3 ] WE»J«¥K14, WEfcffi S *ifc*W 
*- ko^+ V7SJK»^iEi:-c«rE«i«^>*wSE 

IS**'l 2 H£«0*EESS*»1to 30 

[8t**i 4] -wEfww^sii. *Eatas*L^«n 

4 > HUIS* -v 'J 7J8tt«H& f 6v* k § OWJ8P**>f > H 
fe*§v*«U1l|i*''f >c»HE-ra, «**i 3i:E«^i 

[»#*i 5] we*- K«aj#««±, «sox?a* 

' WE1W»¥«I4, «E*ffi**Lfc*»^W»*- KKfc 
tTUEMflr^tHlrt-*. »** 8 1 
1 <7>^>-f tLT&M SUE«OSEffeSio 40 
[if** 1 6 ] «TEM*R#ftli* «E*B 8 

<oiwt9*- K(7)a^*?-^^^i:rft^$n^)ffiE7 4 - 

K'<y *«fl»Ci3tt&*»«ttfcfcasU **0&ti5 Lfc 
«*K»^E.i:-Cl»E«l»y^>«:lltt1"*, »**1 
5 KE«0«EES:!MS«o 

[if** I 7] WEflJW^&tt, WEfciiiS*.*:!;*) 
^tb^^likWEW^ >OT»fHfc*S < tT 

WEWwyw >**s-ra, is**! 6he«o«ek 

[if** l 8 ] WE*- K«m#«l±, WE5SI*- . 50 



*<0!lie»kWE3t8K*-**> h/u* k «r$*t* 
*t*:[fil&$ci3 b Ji^K*^*"CWBIfll8il*- Ktlfc 
W** 8 1 7 0v»fti*l»:E« 

[R**l 9] WE*- K«tm^aii, WEBCRfc 
IIEFM kO|»^£^-^*7*r«f¥U WEftttfc 
[p]ij£&£ J: h ;i/ * tLiSfE-7 y 7oH:b££j&aj 
t&£kU4 9WE«H»*- Kt«Bt4, ff**l 8 
i:EK^lES5ft81o 

181**2 0] WE«1»^>«±, 74-bV<y*fN 
»Ci3tt* P I WWy'f It** 1 ri*<b»** 

1 9 ov^-f n.^ 1 *KE*fc0)WE8SftSfio 
Iff** 2 1] WEX**-**** *Mffl*-^-C* 

If** 2 0 i:EiOtES^lo 
[IS** 2 2) *ffi*«E7&*}t^«Etw4:^ J:«9tcE8E 
*a^^Oil:aK*Et1BrEtt*WE^S£»i"&«ES£l* 

WEm*mtt«r«im-r&* i^r^n, 

WE«**ffk«rEffl*KffikORft. fc-fctfWE** 
%i£<om\&* i fc#>1rZ>%2<DATv 7k, 

WEttl^mBE^WEJi^ffiE^ ft ^> «t 0 1-I4EE 
««BE WEHi * ^BE tc ^> ^ 4 <D 7s t v -f t * -g- 

[If** 2 3 ] WE* l^fv 7*4, 
WEItXVE ^ »E!B»lE^«»t & «EEK*»^ A 

WEKU 8 tLtzXUmE. t WE«ES£*S^*5*t 
tt^k^atcr^rWEai**BE*r*ffii-4*2^-9"7>. 
r *^ 7 k ^^tr> If** 2 2 CE«©lH!ft*ft« 
[If** 2 4 ] WE« 1^T7 7<4, 
WEK*««^>*BC«:*ttL^ *0*Ui L^«flEC*^ 
v^-cWEit»*StWEai»*E^*»1"**E«*» 

^A*8ti^A^mE^^mi-^* i ^t7^f 7 7 
t> ■ 

WE*ttS*fcA#«BEk, WE*E8E»S^*5*t&R 
ftJtspk ^*-^v^rWEaj*«EE 5 Sr^tbi _ *«2 ^-^7 
xf-^tm^ If** 2 2 i:E«^lE««*ttc 
[IS** 2 5] WE*3^^T 7 7(Cfcv^r, 
WER^t**** 1 ^SM^ 9 <>/h$ < > SifER 

E«»r-f ^ t4Jc.tr bti.' 

WE»t** , WE*l^>*aMli , )t/h*<, W 
EKft^*»** t WE»2 0»*«J: ^ «>/h«v^fc 



5 

m 2 4 *>v*-t*l* 1 3HuEttomEgeift*tto 
ttE*aiS*Lfc*y»*- Kne.-tmirEflj*«ffio7-f 

TV 

»EP»Stifc«Hpy-f >^iW:7^ - F/^^W* 
K J: «5 fltEUAVEsTOEjlMHEfiEi::* & J: ^ i:fEt 
»*BE fc Hu f EBJ % mi± \z & ft 3 co X x v 7 1 i * 

**»4MifiEfcft* j: ? tctX***baifcX*EEfcf!rE 

«E£X*-*o«i»*- K*tftffii-*« i vAT vir 
tijisai^mE^^ ^ - K'<? *»j»Kj3tta»jsii*''r > 

ttiTEaiastLfclWW*- K^ffjBftWWy-f >t:lt 
1"£ft2 <0*T V?t, 

t»E«-fr«atiWEtB3!}«flEfcoKa, *j 

WJSpr'f > t*aft«»r^ >Kfflgi-&« 5<0^f y 

l»EW«ES*Lfc-«aftlWaiy-f >«rfflv^7-f - FV<* 
* Mfp H J: ^ «TEai»*EE^«rE}S^*BE^ ft & <t 3 K 
«rEE««E*r*Eai»WE*c|E*-J-*ft6 0^^y r 

[W*3H2 8] ffiEft 5<DAT-y7lz&\,*X, 
»E«ft*MH l o^miii "9 t/hS < , ffEM 
Ho*6»«^ft2coS«fflJ: •) fc*£v,>£ §ffirEft«ift 
IWI»yW XiTif 5>tiT«rE*iBftWl»y-f >i:n»$ 
*U 

WERft^WflttEft 1 0£i»«J: ■} < , ^o, mj 

EK^OjftWH^EW 2 commit J:9t*Sv>iJK 
E#»ft»Jf9*'>f >li±*f &*L-C1BE*iB4«l«iy-f > 

«rEK^«»ffl**ffijE»2<J0SiJlffiJ: 0 fc/hS'v* 
t *1WE*K8fc««)*''f xtmSiiTttEtiftMH 
Y4 >izm&$tii>, B*a2 7i:E«o«ER«* 
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6 

[fi?#JS2 9] TOEftl <DAt y 7\z£\,*X&lhZtL 
W*3S2 6^<blB*«2 8m*r*t*13lCE« 
[K*^ 3 0 ] SJEft 7Ki5v*T8£ttJ $ tL 

«rE»2«o^x ^ ^ci5v^T«rE«lfflr'r tfriei& 

10 2 6 £ l*B#JH 2 7 ^E«omESclft^ffi. 

[ii*JS3 i] tirefti (o^x yytc^v^r, mEftfj 

l flCEK^tEKlftm 
[11*93 2] iIBl»^>{±, 7*-hV<y*« 

[W#:*I3 3) BJ«EWI*«Ei:i& J: -9 HEW 

saga> & w«*«ffi<riKrEta*«E^S!»i- & ma $m 
mtkLfz = > - «9 BjifeftEaffltft-c* or, 

«TE«-**EEtttEm*«ai:^B^, isJ:Cf|lrE»^ 
tEoRit* Sr^dSi" & ft 2 x y y fc , 
t»E»t*U J: t^trEK^CftcJv^r WEE1S**E^ 7 

«TEHK$3|i^»J»r^ >^ffl^^"7 -f - K^y ^WJ» 
H<t 0«EtB*WE* f l»Eit*«flEH&* J: 9 ^DlfEiC 
30 ME^S5E*lllEi:«$^^S 4 ^^f 7 /i: ^ 
3>tfA-^CjEfifS«&fca0O^n^^AfcE«Lfc 
n > - ^ 0E* 9 WttftWiiMlfo 
[Ig^X13 4 ) mfieft 1 co^x^yti, 
. *EE»«E«rflirEa»*E^K*'r*«ERa»^A 

MTEttU $ t »EWE«»»^i5»t-6JE* 

tt*t ^^v^TSJEtt*«jE4-tttb-r&«2 0-9--r^ 
f 77"^^t;, H*a3 3t:E«W3>ei-^;:|j 
ffS-fr&^^^^n^^AtEfikL/jn^ejL-^HUi 
40 9 pJ^ftfEli^#o 

[111*31 3 5 ] ffiEft 1 T V ^its 

iWEEat*a^a«*tfcaL, ^^tbu/jias^so* 

v*T«Etta«ffi«:«rEai»*BE^JEJ»i-*«ffiK»B 

«rE«tmsnfcA»«ffit. «rE«Ese«sui5»t*K 

»Jt*t H^v^TflJEffiXlWEt^as-t&ft. 2 <D*T7 
50 K*)^«B4Eia«Mt 0 



7 

[fS#3I3 6] «rIE*3 W^x'y ^tlife^T, 
ttKJMt**** 1 aStttt j: *) fc/hS < . flrEK 
*o|fi«-tt#*2 0*i«ttJ: ■) i**v>i SttEP 1*1 

flJESMfcSWlfirEfS 1 OS^fiJ: >) < , 7^0, flfj 

*EK*Oi»*Hl^«rE»2<o***[J: *3 fc/hSv* 
fc§*EP I«l*iy-f >«4«J*S*l*, H*JH3 3*^ 
EB*JH 3 5 eov^-f ft^ 1 tiHE«o u > tf * - * k jjft 

*1KfcEI**H*.' 

WEEK & & X o \z.mMMMfr b OH«tmJE £ bJE 

lTS-fr&fc*«>orD^7^*:E»Lfc3 >trj.-^H3R 

HJE5Sffi-=e-*coSiJffli*- K4r*ai-&*1 oxx ?7 

tirESfeffi^^LTtWJfa-t- K^J£i:riltEai*«BE0 7 -f 

- hv*? ^«i*ni45*t-6*i«iy>r >-*wa6i-a*2<B* 

1»EWS£;h.fciWfB^ >tiv^7^ - KM^MW 
K J: !JlWEtt»«E*n»ElM'WE^«:-& J: n IztitSM 
atWE*:«rEaaWE*cRlft-r4K 3 ? 7t £ ^ 

fcfc* J: 3 tiEaiEiB^c><01I8EmSE4'fl5E 
It $ -£ & <r> y d ^ 7 A * 1 g it L tz > kf a - * II 

*:«rE«kffl**i3t*l«*- KH»a4*IW^W >;:«8 

*EUi»*ffi«r«ttS"r&*3 O^r 7 
WE«*«EtttEm»WEt«DKSi, iJijCfWEft-fr 

ffirEws$*L^«a4:»ja)r^ >*m^tz-7 4 - hv<* 

Sir EKXttE 4- WrEttl* *EE U RlR-f * *5 6 o x 7^ y y 
t 4: n > tf a - ? USSff & fca&oyn ^7 * SrEIS 
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3 9 ] firE* 5^77 -/tcfc^r, 
ME^lt^H 1 OS^M J: 0 fe/h^ < , ^o, «rEK 

>iiT*f fetLT«rE«ta4*IWy-f >i:«6$ 

ft, 

flrESMtspsPflTE* 1 J: 9 * «T 

EKSOlftttttiP IREil 2 4>3HMI J:H**^iSJ» 
E»ai*JWy-f ><i±tf <bitTl»E»a«r*W* r -< > 

HJESMfcsp^E* 1 ogiSHIJ: fc/h* < , fir 
EKft^)*»*[**ttE*5 2 OSmili: H^^^L 
ifcli*fE8Mt*a**E* 1 W&mt&£ 9 <> ^ 
o N «rEK^o«W«^«rE« 2 o*f»« x 0 *>/h^v^ 

ira9?rtt&EAtt*. 

IH*«4 0] ttEff 1 coxx y rtcisv^r^m^tL 
20 ki±. ^-v y rjaata^****!*!*- KT 

**/W#3S3 7^t>IS*Jl3 ?ov»f^i5i:ge 
con > tfa- ^ ^jt4TS-*&fc^yn^9AtE»L 
=3 > \£ a. - ^ WBL *) W ft 4 BflUK*. 
[H*S4 1]. «rE« 1 <ox-t vJtz&^X&mzti 

zmm*- k«±, «*^» ; E-^c«--t-*«»o*i» 

3 7 t ?zl±m&m3 8 d£t^)^ea-^:IfiH 
30 ^Wd^ 7 A^EfiL^^>t: , ^- ^if^^^Jfg 
ftEMKik 

[Bf*?i4 2] ttEftl OX7 7^C45^T, frE»J 

^ 1 JltcEIRou > tf a - ^ i:^7^^/:^yo ^* 
7^ Ell L 3 > feT - * KV 0 Pi * E»«tfto 
[»*3S4 3l TttE*l1»y^f >Ji, y<(-Vs<v?m 
P I fij®y-r Ii*S3 3*»f>K* 

3S4 2^>v»ftL^ 1 JBCEKo=r>ezL- *njMrS-£ 
40 2>tzito<D7n 7=7 A 4rEfBL^ = > bT^- ^BE^») oTtfe 

[0001] 

ff$^4/:iOO^o^7A"«:ESLt3> fk-^ttflX 
*3 Wife 4 EAMtflcd B-T * «> ^ T* & o 
50 [ 0 0 0 2 ] 
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7'J y KSlft* (Hybrid Veh i c i e) feJ: 
tlft* (Electric Vehicle)* 1 

14, — S8«<fcS*LTv»& 0 

[-0 0 0 4 ] uOl^ft/N^r'jy Ki»¥S/:lit*; 

[ 0 0 0 5] 1-4*)*), 7 KS»**fc<±«ft 

itt«<4, 03 3C^1-*-*IB»S«*S*fcLTv,> 
^133 *r#BlLT^ ^-^IElft^M3 0 0(4, 
liBh, v^xA'J 1/-SR 1 , SR2h, 
tCl, C2t Safari 310L «E-b > 

3 2 0 ^ ^>^-^ 3 3 0 iifliSo 

[ 0 0 0 6] fXIlBli, »*«ff«:Ua-t*o 
tA'Jl/-SRl, SR2I4, MWKS (H^-^f) K 
<£oT*>£*l&£:, Eiffim^B^<boESiL»E£:3> 

3 1 0^ffi«&-t&o 
[0 0 0 7]1^3>^-^3 10li, 'J7?h;i/3 
1 i NPNh7>v^^312, 3 1 3h 
-K314, 3 1 5c «r^tr 0 'J 7^ 3 1 1 :fr 
»«±E**«B<0*»7^>K»««iV Itii^ygfiNP 
Nf7>v7H 1 2cNPNh7 > * 3 1 3 t <0 
*HLS, "T4r*>*)> NPN Yy>V*9 3 1 2 ^ v 

nNPNh7>v^n i 3ct)z7u^^ wrings 

?tL4 0 NPNf7>v^^312, 3 1 3 fi, Sag 7 

K«8c$*U NPN h7>v^^ 3 1 3<0^ 7 ?J47 
>KfiM£$*i*o ttz % #NPNF7>v^^ 
3 12, 313^)3U^^-x$7^Hi:ii, ^ 
f^c>3Un«!^t«S:at^*-K3 14, 3 1 
5 ^EB$*LTv^ 0 .- 

[0 0 0 8] SU&[fi|3>/<-* 3 1 0 J± r fflJ«P&B (EI 
TF^-f) iaoTNPN F7>yX^ 3 1 2, 3 1 3 tf* 

flE*#flELTm»«E*3>^>*C2Ktt«&1-*o 4 
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/si, 3R^fS] =r > 3 1 0(1, *-*ffi»3£tt3 0 0 

* 3 3 0lZ±^xm&Ztifzm3imK.i:f%E.LX3>T 

[0 0 0 9] ^>7>tC 2fi, SUJft]=f 3 1 

0*fctti|&S;h.fcE»*E*¥JIHLU *«>¥rlHtL*: 
taSEf>f >^*-^ 3 3 O^Mt^o 1£JE*>^- 

32014, 3>f'>-»f c 2pmm<omE., -r%t>±>, tsl 

[0010] 4 3 3 0 (4, 3 >t">-9-C 2 ri* <b 

M 1 £SE»1-&c -tin J: *K ^lift^-^M 1 14, h ;i/ 

3 o oa^ttstifc'wru * Katt*ifctt«»ai6 

¥<&[3£1WttWK Sc^-^M 1 ^1L/:«1E^ 
20 K»LfcK8t«BE*:3>T'>-9-C2<r^LTa*ia]3> 

3 1 o~8«&-r&o 

[0 0 1 1 ] ^e-^IEEj^M3 0 0 H43^T<4. SffiK 
«B*fctt*SixfcE**E*»ELTm»WEV c 
>f > 3 3 0^tt*&-t* t 3 2 0 

*<tftttiLrt:a»*EV c7& ? mEE}t^V d c_c omUi 

d c_c omi:^^ HP I *UfWr-r >**ft3E 

30 [0 0 12] -9 tt*^-=e-^iEB»«ni5V/> 

Tf4, P IftmrJ >**5eU-*«>«toeLfcP IfflJSP 

fcffiAWEV cri**EJfr*V d c_c omt:^^J:ot: 

[0 0 13] 

40 V c^mJEJ&^V d c_c om^^io^Ji^i: 

^tv^pj«**itJ6 0 tit*.**:* EdtmaonntstA; 

>^>^ (fin) L> it»*«ort«BJfta;*«*6 < »o 

h4/c«4T>^-vi- M"^o 
[0 0 14] £*>J:3*n»4, a*fflI3>^-^«r« 

[0 0 15] itz, 4 >t*-9 3 3 0 KiJltiStai*- 

50 ^J:l>«IW^-K^^o IT, :ti 
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b<omn^- k**> r^-n30K«MNPN 

[0 0 16] U:^oT, KcaLfcWf* 

[0 0 18] wOS&E^SUOSW^ *E**ifc 

fflS*E4fcl±*- K*TE«iLTt>* tt£ 
mEri*WE}t^Kfc*-t -9 UESftttE4:tfi:frWEKffift 

[0019] s<bK, ioRW^Hi^Bttt** #!-E£ft. 

[0 0 2 0] 

amEMMMtEKft* J: 3 K«EMJkB*M*Pl-*W 
[ 0 0 2 1 ] «EE35»S^^Offi*KE^3S»^^^"C 

SEE Wai^^-f-K^y^iUllHSo 
[ 0 0 2 2] L^oT, rco^ll^tllf, «ESE» 

[0 0 2 3]ftH<ti, lEKM^ 
[ 0 0 2 4 ] *E*lftS^A»*Efct*aiLT*ES 
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[0 0 2 5] L/:#oT, SE£» 

l o o 2 6 ] #4 l < «m^Sii. Eat 

* o^tii 1 fcE»*aB k «BEJEUM» K *5 »t & R« Jt* k 

[ 0 0 2 7 ] E8£«SB^ibffitl^iT.^Eat«ES:ttttSU 
T«Effitft»<attS#«Ert*#*fc*-*o *LT, Biytjm 

Z> O 

[0 0 2 8] L*iri*oT., ^OS^^<tixtf, ESLSiS 

a> s*i4««E*nEii l r t m^D «e * ss^m 

[ 0 0 2 9] 4fc. J: iitf, tE^^I 

ti, m^mE^}t^*mE^^^ x o^u^w^h^m. 

&Hk, Ea*«^rt«5*tttoR»fe«Ul-r*«Hl^S 

k, ^m$n^rt^sao^ib^^i:Tm^SE^7>f 

tEmiECftiJ: o u«ER»»«rfW»-t &*MP 

[0030] Eawa^rtWttfit^s****** 11 - 
fcwwiy^ >tffl^rai**E*«it*«E^4 4 j: ? \z 

[0 0 3 1 ] U:#oT, ^O^Bjt: Jttttf, E9EM 

<d n nffitft^ l -c t m * ie * is**e k -a $ 

[0 0 3 2 ] KUi±> WJW^Sli* «**E^Wt 
1 cosmiti »9 fc/h£ < , ig^tEttilJ 
SEt^I«0»tt^2 ^StliJ: ■) 6*§^k & 

i (D&mmx *) & < , 

[ 0 0 3 3 ] »*«EOR<t»k, «^*Ek«ER» 
BwB*lEkOR«tt:i: *) 7 -f - K/<-y ?»JUfl^ 

[ 0 0 3 4 ] L/:^oT, i^«M^J: ttif. SEKft 
0 S<^m^«E^SS»tr fc, tti**E«:«**EC-Bc 
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1 0 0 3 5] t »> »4 L < «*, M^RIi. 

at, ^^msct,>ffiijaiy-i' >we»t, swat* 

■f *. Rftftttl»l±, ji<fr*Efcffia*EfcoK«*lft 
^t^^ttSSB^^OgSStCS^v^T^l *»<bft3 

[ 0 0 3 6] Jg^SEO^k^t, tiMMtEtwE** 
gomftfcEtwKSt^ss&K&aiSiiao -5-l-c, 
ai3*E*****EK-»**a*7K' taw 

[ 0 0 3 7] Lfcil'oT, i©»W»:J:iilf, 

Cv ffi*«Etli**E»--StS**- t**T§a. 2( 
[ 0 0 3 8] S<bU»4 L< «±. ta^mEli, X3t*- 

? fcSEf&"t:a<< >'*-9 HX^l^tLio 
[0 0 3 9] -fw<-*ii, ?>«>m»«E 

^^SIEElc^UT^— ^fciEtH" a 0 
[0 0 4 0] Lfc^ot, £«»8KJ:*i«» 

J: it if, SE^HEti, * *e»-r*fc*<& 

ffiomEw^^t^x.rmsmE^ffi^-ramEgEtfesi 2 
t, ^rL^-^wftuffli^- Kfc&ffi-ra*- Ktftffi^s: ' 

t, «tffiS*i7tlW»*- K KIS fCBl*«E«) 7 -f-K 
t 4"6Bx.a 0 

[0 0 4 1 ] K»?^ *W 

itasuisr-r ^PSESii*.. *l-c, bowses 
f. K7 ^ - K/<? ?f&iJ8?$tta 0 

[0 0 4 2 ] Lt^oT, :o8!Si: ftuf, 
?cofti]$i*- KA'SEHLTiUflWE^iS^WEK— & 
fji^i;?-! - K;< 7 ^fljffli fcfrfr t - 1 ** -c I a„ 

[0 0 4 3 ] $<bl-, iOftWCiiitf. lEffeSI 

i±, SEiE*- * *sK»i-a/-ftwaj^3ttE* ? ^SEn 
itsii i-aaais^^wgsiLffiEtm^mEc^i- 
jsi«stti,ot, jEamEromEi"^^t^x. 
-ciUtjmESrffi^-ramEgeiSi&t, jEat-^onw 
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£$ftfcm£mE*&aji- *SE&m3Mst, «**e 
t^ffi^ttf-m^mEtw^M, fef o«»**E«>«ft 

«wy -r > cme t , * ©pie u * > * 

ji^i; mES&t£ * «JfP 1" * fW»#S: 1 1 fit x. 4 . 
[0 0 4 4 ] KiWftta** 1 - ^ E 

upg$na„ -etr, ajftmE^ti)^*^*^ * 
co^tB$ti.^ai^mEogEKicic.i:T, ffaftw*^ ■ 

>#S b CMS HT7^ - r>< » * ww KU»t *«* 

[0 0 4 5] LfctfoT, i©»Wi^«t*t«^ 
[0 0 4 6] »4 t < l±, 

*»« 1 osmiif i) t/hs < , jt^mEttis^m 

. E t oKSfcottttflW** 2 <o»mfe i *) i> 7C§ v» t % M 

>*T»fa* 1 ^>^-< vpaEtfi'ftvv ^k^* 1 

ft 1 OftiSfitf •) f>7C§ < , RSO*6**ffi* , » 2 

■i VIHStlT*^, ^1b^* ? ft 1 wSmilJ: •) fc'J^ 

Rk<0*ftH'lfi* , W 2 «S$f J: 19 4 /h S v» t s y w 
[ 0 0 4 7 ] KniE-trwtty-f > 

<spefS, »^«E«*^t*t, ft-fr«Et*E«»» 
o& jjmE t (Of^S t ic J: •) 7 -f - K/< » 9 mwfi, » 

. >a _ >tii^ov^-rtuot)tS8-c*a*'7j^ai$ix, -ew 
>icWS$tiao 

[0 0 4 8] L^* J o-C, ^(OiiSKifttf. ^Bl^- 

la. 

[0 0 4 9] U<fi, «*«E«> 

R<t***tb L, LfcSS-ftsp*** 1 9 

/hsv^s^tMici-aR^wjeat* ifi*«Etm 

50 1 frbt£3oy'( >WSWVf*i*'*ff'Sc7lWWy^ > 
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[0050] ig'&m&nmtmt* »-*mfft«Ese* 

[0 0 5 1 ] L/:^oT, CWJia^ 

[0 0 5 2] £<bt::#£L<fi, Ktftffi#Sl±, * 

[ 0 0 5 3 ] **yrjB«»o*4*«wi*- K*n»m 

[0 0 5 4 ] Lfc^oT, 3fc»-=e-*«>*U«l*-- Kri** 

[0 0 5 5] ; Sfej:»i L< Ht, ftj^#&fi, «ttti$*L 

[0 0 5 6 ] K^^y ^1Wftl^i5*t*»Jaiy>f > 

[0 0 5 7 ] L/^oT, CIOSfcEUJifUX, mJE^m 

[0 0 5 8] S*>K»2 L<ii, fM#l£<±, 
y-f y Tja*a^fiv>fc ioW«iy-f > J: & t 

[0 0 5 9] /N>f->2\ K &£XfT 

[0 0 6 0] L/:^t, ico«^*z -ttLtf, SSi/fi^- 

[0061] s^»c»a l<<±. k«wj#sj±, a 

[0 0 6 2 ] «l»^>^ 
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mmizm^hti2>Wi&izi> s mawEts^wEc** 

[0 0 6 3] S<bK#a L< 14. «if»*sn, efctbsVi 

[0 0 6 4 ] «»03£a-=e-^^*^0»J»*- Ks^ffl 

10 lUotiB^ >ri*iE&£*L*o 

[ 0 0 6 5 ] L/:^ot, £*>*9§KJ:ittf^ 

[0 0 6 6] Sfe^ffS L< (±, «»#Rli, 
^«»SE»^*Sv»(air«l«l^>f > GOT *f < L 

[0 0 6 7] mk<o&ffi.*-9<r>um*E:- KiWDJfefe* 
20 [0 0 6 8 ] L/:* J ot, i<7>«Klt i ffi»(035 

are - * K & v i % mm * - k o t t missus 

[0 0 6 9] S <b K»a L < «±. K*fitt*«li, £ 

[ 0 0 7 0 ] ^a^-^COllJ^llS^i^ffi^-^^ h 

[0 0 7 1 ] L/:^T, CiO#£iEH«fc;hJf, 

[0 0 7 2 ] $<bC»S L< ii, Kfcffl^Stt, ^ 

[0 0 7 3 ] F^n@6S^^#^t77^# 
[ 0 0 7 4 ] L/:^oT, :^i:<ttLlf, 
[ 0 0 7 5] 2 stiffs L< l±, mmr-l >li, 7^ - 
10 0 7 61'7-f - hVN'y ^IMfB^istt*^^^ >i5 

[ 0 0 7 7 ] $ <blc»S L< li, ^Si^-^ti, 
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[0 0 7 8] L/:^T, Z(D§£WlZ Xtllf, mm<OJR 

m^tzV4- FX? ^fflftucfc Offi;£lWJE**JI^WEEK 

[0 0 7 9] ttJ*«ff**SEttLTt. B;&*SjWWMK 
El:- §c1"4i:^tC7-<- Fx? *«Hi|iSii.* 0 
[0 0 8 0] L/:^ot, £*>*9lK.fcitlf, $^LT 

ti tz a » ms t mEE KtR s k & tt ^ a» it m t k so- v > 20 

[0 0 8 1 ] WErtUfcB^OA* WEsWfcBl S it, 

EKfeBatttAVfiEiPtttH * it*o 
[ 0 0 8 2] L/:^T, £ tf>$MBK J: ittf, SESS& 

-Si"* i: 9 1:7^ - FX* ^^J®^^t^9 rt^-ci 

[0 0 8 3] »4 L < ti. $1^77 7*1*, Eatm«i 
*>iBJK*«fcBU *o«fflLfciME^»^^rit««ffi 30 
* a**E^IC*i- 4 *BESE»g^ A» S it 4 A#mE 

[ 0 0 8 4 ] lawoatiu o mas 

EE, <ffJE»BOA»*BEt«BERft*t^ 
<t »J*flEJClfe#oai»«EE* f «iaiSit* 0 
[ 0 0 8 5] L/:^oT, d tc J: ttif, ESEWiB 

^ajsse^fc^jeHLTWKSJfes^^AiiKBE^gstfcL 40 

[0 0 8 6] <£ L< li, «3^ryyi:i3^ 

T > Ji^ftJE^gMfcspri** 1 oSiSHIJ: 0 (>/h£ < , ^ 

1 coS^ffi-t 0 < , ^o, Kg<o*fe»tert*» 2 o 
1 oSrllJ; i) < , KS^«m^ 
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X O fe/hS^i &WJ»yw it* 0 

[0 0 8 7 ] ttWS&mtmts i*««EEfc*ESt& 
»<&HtfJ«Ei:OK£iK J: $ 7-f FX? 

- va- hWffiOV^rilO^-CA^^T&^m^it, ^ 

[ 0 0 8 8] L/:^T, £*>WP3fc J: ittf, «EE8S» 

[ 0 0 8 9] Sfefc, :^i:iiLl^ 

sm^207777^ m&2titz»mr4 >im 

- Fx? J: OlBJtEmtEi:* 

KfiaKE *ffiA«BEKge&-t&# 3 ^773 
fc*r*tr. 

[ 0 0 9 0 ] ^fSS-*- F**tftttSit, 

[0 0 9 1 ] L/^'oT, C^ffeWuJiittf, 35a^e- 

t^J:^:7^ - F/< 7 * fifU^ ^rfir^ o d t * ? T* i 4 0 
[ 0 0 9 2 ] ^C, do«^^J:it(f, 

SlE|£R*ftt*oT, Xat^-^^WW*- Ft* 

»ni5it&«i«iy-f > t*msit/j»u«i*- Ktc»ii4 

tfcffiSitfcR^*lsJ:C^«U*cf^»r»aiMll| 

naE*it^*iia:»j«ir^ >zm^tz7<< - f/<^ 

*«|»CJ: 0 IU*lEmiEt:^ 4 J: n i:lJHS 

[ 0 0 9 3 ] 3SaL*-*OftiJ8P*-- F^m^it, IE 
^fl^^tb^^it^m^BEOT^ - FXy ^«WP^ 

isit&wwy-o* 1 , iftasit^miai*- fkshs&iw 

aijfflir^ >^§ti:H6$iLT7-r - Fx? ^WtPKis 
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[ 0 0 9 4 ] L*rt ? oT, ZOZtWizXtitf, £5£^e- 
[ 0 0 9 5) »JL<li, *5Wf7^^ It 

§ >«i±*f?>n-c*a«:wtp^ >kw 

[oo9 6] *-*<D&mffl*- h'izBtrmwY'f > •■ 

[ 0 0 9 7] L/:^T, COSSEK J: rt-tf SSfc*- 

[ 0 0 9 8] «t L< li, il^f-; 7K:fcv>T 

*-K-C**o 30 
[ 0 0 9 9] ^rt y TJBfctt^WfcatUliP*- K**tftttJ 

[0 10 0] L/:^T, Xat^e-^OWW*- KtF* 
[0101] ?^:»a<ii, ft l o^r'yyci^ 

[0102] mfflY<<>-t>K ttftossai-t-^owfBi* 

[0 1 0 3] $ <bt::#2 L < ti, ft 1 co^x ^m^^^ 
g^T&fciJSfi&o 50 
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[0104] xa j e-^oisH£»i5i:^3ta j e-^o h 

[0 1 0.5] L/:^T, Z<D&tmz£tU^ &S£*- 
[0 10 6] £ S>K»S L< li, «»r-f >(±, 7>r - 
[0107] 7 -r - K-x? ^ttiainis^&fll^^ >*5 

[oio8] sfec c:o«w^j:*Lidr, m»«E^jt 

^ffitft-t * KfiEKftoMItt «r n > tf - * $ 2> 

a l 7t =i > e a - ^ is ^ pj fig * i e mm * t * & . 
[oio9] m^mmzmm ztitzwy? 

fit, -f-OWaPStLfeWfByw >^ffiv>T£t5^^E7& ? 

[0 110] L/:^T, C60^H«t^t^ S^L^ 

[0 111] ff^ Kit g] ^f7/li, luftlE 

^itit^Sl^^ry^t, «H3SitfcA»*ff 
1 1E«S H ^ ft h SESIJtsp fc So'v^t^iE * 

[0 l 1 2 ) 3 >kfa-^i:J: 9 */d A^Uff $ ft 
ft^A^IEfft, la^SE^^iv^riE^ 

[0 113] L/At, n&msk 
-Sc-T ^> J: -9 ^ 7 -f - K/< v ^ Mlfll £ff ^ *«-c § 

ho 

[0114] j:o»iL<it *i -//{i, 
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[0 1 l 5] a > fcf a - * t- J: •} y n y v J* ^Hfir $ ft 
tE^ftSW A* IE t SES8$ 1 1: J: 0 1 

<D&m$tftizmm LT«Eje»e^^A3&wE**e«i l io 

[0 l l 7] L< li, *3W^77yi:±JV^ 

2<a*aMti 9t*Sv*i:ftP I W«P^-f >li±*f 6 
1 cog^flJ: >9 < , RiO«»l**» 

So 

[0 l 1 8] 3>fa-^i:j: oyn^7A^ff$ft 
St, »4MB£E*>*ft*fc, «^«at*EER»«fom 

[0 11 9] L/:^T, ^OfMJjKJituX, WEKft 30 

£i*Sfc#<7)»JfS)*'>t' >«rtt«Cttfi-e&& 0 
[0 12 0] £<bC, :o^CJ:tLlf, S!8t*-^*- 

as ^ t, <o isawjE * mjE \z msrt s wtE&nmto 

£ =j > k:^- ^ t;IffH^/:^oyn y?2* £E$1L 

■MB*- Kfcftffi-tSW 1 co^x y 7t, ^ih^titzM 
KKJfci;-caJ2jWEtf>'7 <f - K/<* *«ij«u;i5*t 

Itt8fcttE ^ajJSEt:»t* 
S 3 07f y -ft £ 3 > fcf a - * UHfr £-£S tztXO? 
d ^ 7 ^ fc E« L fc = > bT a - ^ H.R 9 »T i6 4 E»St# 
-e£>s e 

[0 12 1] •) ^0^7 A7&*Hfr£*i 

4 >tfflv»T«BEE»SOffi»*EE^lt**EEU44 J: 50 
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ii:7^f - K/<? ^ftijfip^tiSo 
[0 12 2] L/:^t, CO«KHJ:*Ltf, 

[0 12 3] Sfeic :o««i:J:iili, Xat*-^*" 

£3 > uHfr Z-tktztXO-Jvy? A tESL 

t, ttiME«aitss3(7)X77y^ »«Et 

§f£4 'tDX7-y ^t, 3BtH3S*L^JEft*±3-t 
[0 12 4] 3>fcT jL-^t-J: <9 AT&^ff $n 

[0 1'2 5] L/:^T, ClOiMJifc **Ut, ^iJiL^- 

[0126] fttKli, 15^7 ^ yuib^^T, }i 
^lEog:{»^ 1 cDgiSMU: ^ ^ /J- ^ < . 7^0, }g 

itm&m 1 ^smiii: < , ^o. Msoiuttt 

[0 12 7] 3 >kf i-^tc J: »5 yn ^7 A^fr^tL 

st, ?<o&®m*- h'lzRcxmwY't 
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m&. t OKS t \z J: 5 7 -f - KM ? ? ^ > ^ > 

[0 12 8] L/:^t, CO.«W^J:tLtf, 

[0 12 9] J:D»4L<li, »"1 Wf7 7C£v>T 

[0 130] ^Vtl^L-^t-^ *)7ur7Atf%fT2fl 

[0 13 1] Lfc^oT, 2fc«E*-*OM»*- K*** 
[0 13 2] ZbK&£ L< 14. mitDXT-y-flzS^ 

[0 13 3] 3>^-^:J:0yD^7^^l7^ 
[0 13 4] L/:^T, £ 03MB K J: KJEStfft 

[0 13 5] S<bK#S L< 14, ^1 <DXt vzfiz&y* 

[o i .3 6] &m*-*(o®m$k& xzf&m^-tKD b 

[0 13 7] U;^oT, C OSMBi;: J: ft If , ^zft*- 
[0 13 8] SfeKifS L < J4, Wfty-f >I4, 74 - 
[0 13 9] =>> t'a-^CJ: 0 -fvyjj+ifiZtfi 2*1 

k/<* ^«iaini5frt&a»y-< 

[0 14 0] L/J^T, CO^mftlf, m£ES^ 
SO ffi * li^WE K IE 51 t: - S: $ -£ a c t tfXb 

[0141] 
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[0 14 2] [JBfc^KlBl] HI fc*MRLT\ :^ 

iMl 0 014. ItSMEiBB*:, «ff-t>-9— 10, 1 
1 . 1 3 i , v^f A'JI/-SR1, S R 2 i: , > 7* 
>tCl, C 2 «b, #JE3 l 2 <f * 

Hi, tt«L-fc>-9-- 2 4 fc, OtZffiz. 

io & 0 Sese^-^m 1 1*, >wry * Ke»*s'fci4«jK 

oiEK^e- ?T*$>£ 0 £&^<4, ^CO-^- ^(4-X> v > 
*:TK»*tL*l6««oat6t«FOj:oi:. fit, Ji 
>v>KttLT«»tti LTBftU fcfcitf. 

*fca*i&5fta J: ^ i:UtJ:^o 
[0 14 3] #JEn>y<-> l 2 14, 'JT^hJHl 
fc, NPNh7>v**Ql, Qlts ? 4 * — KD 
1, D2t^t;o V h;UL 1 o— ^SSttuOMEiK 
20 B^m^l' >K«MS$ft, <ffi**S(4NPN b 7 >*JA 
* Q 1 fcNP-N b 7 > V7s * Q 2 i-fcsb 

>y7^Ql, Q 2 (4, ««7>f > fc T-^7-f > t O 

i (do f&mmyj >izmffi$ti s npni7>v 

x * Q 2 co^. ^ 9 ii7-^7 -f >i:S8$ti4o 4 
*NPNF9>y^^Ql,.Q2W3l/^^"i$ 

30 -ft-KDl, D2^E«$ttrv^ 0 

[0144] >/n'~^ 1 4 (4, UffiT-A.l 5 V 
«7-il 6 t, Wffl7-A 1 7H^)S^o U^ST- 
A15, VfflT-A 1 6, i5 J:l/WffiT-A 1 7 14, S 

[0 14 5] U^T-A 1 5i4, EyiJ«fi!S*L£NPN 
h7>y'X^Q3, Q4*^S^ V+BT-A 1 6 t4, 

W*§7-^ 1 7(4, jt5!l«a*it^NPN F7>y 
7, Q8^t>flt* 0 4^. #NPNF7>vX^ 

^ ? m^mm* ffi.tr j kd3-d s&zti 

[0 14 6] *ffiT-A^*W.fti4, 3cif L ^e-^M 1 

. *-^MlJ4, 3*10*^85^-^^4 5, U, V, 
W^O 3o03^f )\s<D-1%tf*£Az&M&Wi2tiXMJ8i 
$*L % UtB=J-r ;uoffeSg^NPN h7 >v*?Q3, Q 
4^tFI^C, Vffin^JVOffiS^N PN b^^VTs* 
Q5, Q60*H*^, Wffi3>f;i/OM^NPN 
50 >->^;Q7, Q 8 0*F^j;fiifngt?ntv^ 
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[0 14 7] EffimaSBii, -yirfrfcHtttilt 1 )** 

aw *>^o-&m7t6a»<bj£& 0 ^JE-fc>^- 1 014, 

EaWiEB;frfcffi:fcSft&SEV l fc&ttU -f-<0«dJ 
L/w«SV 1 Sr»JfBSK3 O^fflS-T&o v^fA'Jl/ 
— SRI, SR2li v H1l*KS3 0*W«SEi:l 
■3 >7*>"*C 1 ti, USSSiBB 

[0 14 8] »Ea>^-^ 1 2*4, 3>x>^C 1* 

S3 O^Mf PWU£§tt& k, if PWUCi: ot 
N PN h 5>^^Q 2:6** >**LfcJBHI tetter ESS 

NPN h7>v^^Q 1 14. iff PWUi:J:oTt7^ 
titv^o 4fc, #Erj >M-* 2 2 14, ftdttP3£S 3 0 
*<b«*PWD*S*t&i:, 3>f>*C2 4r*LT-f 
1 4^fe««**Lfc*a*EE*l»ELTE«« 

[0149] 3>f>tC 2 14, #?-JE=> * 1 2 rt* 

l WBE-fc>*- 1 3*4, =* >r 

>-^C -T<c*>*>. #EE 1 2 

*o UTHC. ) fctfcfflU *-<D&aiLfcaJ2im£EV 2 
*:»Jffl»8£S3 O^aiJt^o 

[0 15 0] -f>/<-* 1 4(4, C2^<bl 

n * t iaiE i xslkje k ggift l r * - * m 
l zmm-fZo ztuzx 0 , 3SSi^e-*M l (4, h;^ 

T R K J: o r £ h ? Z 
lEli^n^o 4fc, 1 4 14, *-^IEB»B 

1 0 0rt*ff«$ft.*:/W r i J y Kga»3£liV*tgtt 

MttXa 3 0 <b Ofif PWMC KXcf \,*TEaE«EE K 
^&L, -£"<7)f*:3& L fciE&ltlEJESr >-9"C2HL 
t#E3>A-^ 1 2^ft»1"*o fcfc* ::tfoi 
£«Uttfc«4, M^'J? Kllt*S^U|ftlW» 

-£&Ck£-£tr 0 

[o i 5 i ] WM,±>*r-2 4(4, xa^-^wi 
[0152] mm^m,3 014, ttfflKK*t<bft.fcEcu 

(Electrical Control Unit) 
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RN, WE-te>*- 1 O^tOtEV 1 , mBE* 
1 3 ^<boaiiJ«JEV 2 N isJU^mSS-tr 2 4 *\<b 

^-^ISMCRTCSoVt, !*Jfc1-&*ttKJ:b 
H-BE=> 1 2 frfBfti"4^*0«-?-PWU k>f > 

1 4 fcfEHrr PWM I fc*"£jjfcU 
-^co^L^m-^PWUiJ J:mPWM I iZti-Fti 
l 2 is ilF-f 1 4 ^ttJt-6o 

[0 15 3] fifPWU-li. #E3>^-^ 1 2#3> 
f>tC 1 *fe*>iiaE*ff frffiS&SEEV 2 \Z^t^m 
io &i;#E3>/^^ i 2 *.WSh'tz>tzib<nm^r-?t>z>o 

. fir, «i3 o c±. nj±^>^~* 1 2 ms 

- h'^y ?mWL: iilSIEV 2**«M*S*ifc*EE« 
^Vd c_c omlZttZXn C^-En W*- * 1 2 Srffi 

t61-&/j*5>o«-?-pwu*feSS;i-&o if pwuom 

[o i 5 4.] 4fc* mu^^s 3 0*4. 7 Kg Hi 

*Sfc«i**i»***S*iW»*- KCAo/jC k£* 

20 *«*^7t««*Ste««E*wR«r*^*5>0«*P 
WMC^MLt^ >A-? 1 4^ttltJl-^>o 
£\ r^-M4WNPNh7>y^^Q4, Q6, 
Q 8 I4lf f P WM Ct:J:oT7^7f > ^WJW £ *i& o 
1~&*>*>, ^-^Ml(DUffi^t$tL&tlNP 

SUNPNf7>v^^Q4, Q8rt**>£*i, Wffl 
t?j§S$tL4t&NPNh7>v7^Q4, Q6^> 

30 i 2--m^-r^o 

[0 15 5] $ $iJffll^M3 0(4, 7 Ki 

^i-«*<:*l.»^ECU3&*t>ft»t&t, f >^'-^ 1 4 
*»?>«»S*L/:iattEt*Et4^:^«'|-PWDt 
£j£U fOtJSL/:«tPWD^E3>^-^l 2 

a«BEii. it»*EE^K!JlS*L % »E$ixritt8t«iBB 

[0 15 6] $ <bC, U«lttB3 0i4. v^-r A 'J U- 
40 SRI, SR2=Srt>t^/:^If SE^rMlTv 
7fA'Jl/-SRl, SR2^t^o 

[0 1 5 7] H2 (4, $Uffll^M3 OOCSfgrn y^0t 
*>&o U2 fc#JSLt,, WWS6113 0<4, ^e-^ 
»J»*K 3 0 1k. VEKtfttUW^a 3 0 2 k £-&tr 0 
h;v^«IW#S3 0 1 14, bn/^Ji^ITR, g 

awagBcoffi^mjEv k ^-^iimcrt, ^e-^ 

iieSkMRNiS-ttfS.ffin 1 2C0ttl^mJEV 2 

i^E^'y/N'-^l 20NPNh7>y^^Ql, Q 
50 2 £*>/*7l-&/-ifc604r5-PWU k. ^>^*-^l 
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[0 15 81 SERftW»#a3 0 2 ti. 11£«]H>B#, 

&k, xa^-^Mi^ftWL^aiEEtiKawttc 

[0 15 9] ttz, tER»lHPfft3 0 2 Ci. [g]4«l 
ftBfK «*RGE*tt«*>ECU*S>*»t*i:* ^>' N '- 

[0 1 6 0] 113 li, ^e-* Mv*WJ8P¥K3 0 1 <0$£ 
g&7*n y ^ItiSo 113 tt.llT, ^-^Ml^SU 
IP#S3 0 1 l±> *-*M»ffl«WE«JMM Ok, 20 

EifrfriRlfffl 5 0k, 7 -f - K/< * «ElS*iR*68 5 
2 k; -Jt^&S&5 4 k £^tr Q 

[ 0 16 1] *-*W»flMSWEiRJMM 0t±, #E£^ 
1 2com^^EV2, 1-fcfr*>, * 1 
4^A*tS«E-b>t-l 3**<b5:U\ ^fil*- 
^Ml^t:^^-^ RiftM CRT^r K8IL -fe > ^ 
-2 4^£*j\ hn^fc^tTRfcJMBECU^fcS 

r/^^PWMIfW4 2^Mt^c 
-^fflPWM««ft»4 2li, 

1 4^NPN h7>y^^Q3-Q8^^>/^ 
71-£^PWM I ££/£U foML/:llfPWM 
I fc'f 1 4<0&NPN h7>y^^Q3-Q8 

[0 16 2] etui J: *NPN h 7 >v**Q3- 

h>w*«4*1ITRKlEi:rt:*-* bJi/^^ffl* 

[0 16 3] <f >A-^A»«JE«^«»«5 0 

li, h;i/^li^-filTRi5J:^-^Eie»MRNca6-^ 

^, lE^Vdc_com«SL, *0**Lfc« 
E»^V d c_c om^7^ F/<7 *SEii^iRf«S 
5 2^St^ 0 5 
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[0164] 7 4 - K/< ? * 5 2 »±, m 

E-t>^- 1 3t&^0#E3>^-^ 1 2 0iiiJlEV 

2 k, *>^-*AA«E**«*»5 OfrfeOWEJB 
^Vdc^c omkCloVT, Ht^SS^^T 

7^ - ^^EiH^pV d c_c om_f b SriRIt 

"U ^OiRgLfc? -f - K-/<y *SEffi*V d c__c o 

[0 16 5] fa-r <f -Jt«»»5 4 li, «E-fc>-* 
- 1 0^P)O/<-;f U1EV lk, 7-f - K><* ?^EE 
}t^iKg:S&5 2 irh<r>7 4 - K'<y ^^Eit^V dc_ 
c om_f b kKg^T, «E-b>t- 1 3*><bom 
jgEV2^, 7-f-K^-^tE»***«5 2* 1 i 
^■7 ,< - K;n' 7 ^'KJEl&^V d c_c o m_f b t:RS 

-r 4 -JtK^o^T#?-En>A--* l 2<7)NPN b7 

*£*ti. tit, fi— ^-f-tt«*»5 4tt, 4. 
SLmPWUfe»E3>^-^ 12^)NPNF7> 
v**Q 1 , .Q 2— m*i"*o 
[0 16 6] ft*, #BE=>^-^ 1 2 0TilU^NPN 
F7>v^^Q2^)t>fa-t>f-^^^<t*-k 

CJ; 0 'J7^ WV L 1 H*5tt&«S«8W**& < 

ONPN h 7 > 9 Q 1 >fa-f-f < 
-T^dkHJ: »}miK7-f ><5omE£^T^^>o N 
PNh7>v^^Ql, Q 2 <n7*-T4 -JtfcfMSP-t 

[0 16 7] 114 Sr#S5Lt\ 7 * - KV< 
?Rif£&5 2«\ **»5 2 1 k, ^t^$»J^§B5 2 2 
fc," *E«£«S»5 2 3 fc, PI1»^>«£»5 
2 4 k, PI »M»S5 2 5 k ^^tr 0 «*S5 2 1 t±, 

>f >/^^A*IE^S»S5 o^^^mstt^v d 
c_c omilE*^- 1 3*»feoai*mEV 2 k£ 
g:tt, mmjt^ V d c_c o m rt» <bttJ2) WE V 2 S:*Jt 
-T^o *LT, «*S5 2 ltt, »*Lfc**<rK*A 
V d c k L-C^t^0^5 2 2 i5iU*P I MIPS 5 2 

[0168] SMfc*«5£» 5 2 2 li, ^ ^ At)m 

) E^MW5 07i^^lE^Vdc_com^ 8 
JCS5 2 1 T&^O^SAV d c k «E»^V d 

5 2 2(i, tfcmL3t«E«*V d c_c om^lW 

**tMAV.d c k»mEEKft«l£ff 5 2 3^m»i" 
*o ^^^^s «<tsp«56»5 2 2 (±, a*OttE»* 
Vd c_c om^lSttLT^^, Sr/:CtEMVd c 
_c om^Srtt^k, iSS^lE^V d c_c om^r 
#fHLr«E*-frV d c__c o mOgHfc^*1£fcfc1~2»° 
0 Jfc, ^IJ£^5 2 2li, mE^^V d c_c o m 
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<D8£<t?tt**SJM*STD 1 4 •j't/h^^h £¥JJ5etS*D 
E 1 * ftffKS*85E» 5 2 3 ^ ft 3ft L> HffJf-frV d c 
_c om^i^IillSTD l J: *} <>*S^fc §$IJ 
Sgft ft D E 2 * «EKSfl£S 5'2 3^BJjn. 
[0 16 9) |ENKfl£S5 2 3 14. «Mt*flft*5 
3 2*<b3fc*tfc«*AVd cOfc»tt***U *<7>?£ 
* Lfctttttt I A V d c I ri*g*gfiS STD2J:H^§ 
v**g**flSgi"*o *LT, «EK£«l£ffi5 2 3 
14, IE^V d c__c om^Wi*ISTD 1 
J: *9 t Sr^-t«5ett*D E 1 <r»bsp«3e» 10 

5 2 2 *<bS*t. JfefcHI I A V d c I aP&ttttS 

TD2J:5t*>^t6, P I«l»y-f >«rT»f*fc*C> 
©WGDWNttftLTP iWJWy'f >*5g«5 2 4 
-stii^-t^o UEK£«£S5 2 3 14. ¥«5&B* 

D-E 1 SrRft2pflS«5 2 2*<b3£«\ ^o, *6fcHj£ I 
AVdc I^SilSlST.D2J:.H/l^^i:l, P I ffiJ 
«^ >t«#t4fc^l*GH L DtfeSELTP I 

mwrj >*s6«S5 2 4— m»i-4o s*>k, ie^i 

*PJ5g«5 2 3li. SE^Vdc_com^k$7i ? i ' 
rSHiSTD 1 4 •) fe*#^£fc*3*-ffl5&tt*DE 2 £ 20 
8Mfc^I*J£S&5 2 2rt*<bStt, jffeWffi I A V d c 

I ri*2£iS«S TD 2 4 9 PIfflW> 

*±tf*fc*6o«-»GUP**ja;LTP i mhh^ 

5e»5 2 4^m*i-&o KJESRS*iJ5effl5.2 3 

(4, flse«r*DE2fc*<Wfl5£»5 2 2 ^ 
#fe*Hl I A V d c I tfmmfeS TD 2 4 0 fc/hS** 

«ltp i w«iy-f >ftse»5 2 4 — m^j-r^o 

[0170] PI fflJSpr-f >ft56« 5 2 4 14, «»G D 
WNt*EKaflse»5 2 3 ^<b$tt&fc, P I »J»y 30 

>feBf3E«/f*tT*f, **>T*frt:P Il»^>tP 
I1WWS5 2 S^Htfrf&o PI«»^> 
»5c«.5 2 4 (4, JtflU^ >-t»»^^ >^M"^T*rBrSe 
ffi/iltTtf&o 2 fc. P imWV<< >*5effi5 2 4 (4. 
«*GH LD*«ffK**(l5e»5 2 3*<b$*t* fc , P 
I fflmYJ >Sr3£5E^"f ^> BEK7 4 - 9Um\~ 
P I »J»y>f >*P I «»S5 2 5^HJJt 

^>o p iwmy>f >*5g«5 2 4<4, itmy ' 

<< >tm»r-< y<»Wfit tRILSr^o Sfe^, pi 
W«r>f >St3c» 5 2 4 t4. fifGUP 4r*EEK£«56 40 
^IS 5 2 3rt»t>$*t*fc, P I W»P^ >*»r5efll£»t± 
tf , *<r>±tftz P I i»J«iy>f >tPI «lf»» 5 2 5 ^ft 
il-f^o -<^£\ P I fflffin >ft£»5 2 4 14, Jt 

[oi7i] pi mms s 2 5 14. pi mwY<< 
^524 frb&vtzp imwr* >^j:^sav d c 

Cio'^T7<- K'<? ^mJE^V d c_c om_f 
b£iSjf1"&o Aftfl<)i:li, PIWHPS5 2 5I4, PI 
$0'$)^ >ft3c»5 2 4 ^<b$*t3tJtWy^ >PG, f» 
55^y-< > I G*5J:VRSAV d c £^5£^ftALT7 4 50 
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- K^7^tEj§iV d c_c om_fb *o 
[0 17 2] 
[ftl] 

Vdc.conLfb = PGx AVdc+tGx I AVdc (1) 

[0 17 3] T*-t4 -Jt«»«B5 4 (4. 3>A-* 
ffl7*a-x-f-lb8iJWB5 4 l.fc, rz/N'-^HPWM 

«-9**»5 4 2 1 Sr-g-Oo => y^-^mr^-7-4 - 

JtfSgffiS 4 1 14. WE*>-9-- 1 OH^yf'JI 
EVU, PIi»S5 2 5^f)^7>f-^7^fE 
ft^V d c__c o m_ f b t^^t, tE-tr>t- 

1 3 7&»<b<Offi;&ttEEV 2 7-f - K><? ^SEEtt^V 
d c_c o m_f bKttJg*- Ztz*>0>7'*—T- 4 -Jt* 
fS#1"^o 3>M-^fflPWMfttM5 4 2li> 3 
>/<-^^X3.-x^ -lt$l&§&5 4 1 frb<D-r.J--T 
4 -itC*o*v>r#tt^>^^-^ 1 20NPN Y y 
X^Ql, Q 2 7t 4/:^Sf PWU 
J&-f£o l-LT, 3>/<-*J8PWNHt-^&SB5 4 2 
14, £jfiLfc«*PWU*H-ffi3>'<-* 1 20NPN 
F7>v^^01, Q 2^m^i"^o tLT, > 

^ 1 2 ON PNh7>v^^Ql, Q 2t4. €^P 

r3>/<-^ i 2(4,- m**SV 2 7ft»«EE»-frVd c_c 
omic^* 4 ^ Hltat*fiE«rBiS«EV 2 ^^"T^o 
[0174] -9 tcLT. oco^e-^ V 

frtM'M^&S 0 1 J4, ^ECU*^ h^^JB-frft 
TR^Srtt^)^:. #Bb3>/^-^ 1 2cotH*imjEV 2^* 
h/U^«-frilTR^»-^^Tai»StLfe*E«-frV d c 
_c oniC«r*4d^l:at*E**feHl23«EV 2 ^O^- 
EE ^ >^*-^ 1 2 tc*3tt&WES£Jj!S: , 7 4 - K^* > 
fBL. h ;v^}i^MTR60 fc&fft^-^M l 
^•f*4 ^ K'T >^<-^ 1 4 ^WJfl5i-^o -ttH4 0. 

[0 l 7 5] EffiWiRB^nffifitS^^-BE^ 1 

2 <D } ) T ? YfrL l* f »**ftL«:v»fc* , P I 

>f >t— 5g*H«J»i-*L«dT#|.E3>^*-^ 1 2 0m*« 
EV2l±SE«*Vd c_c omi:R5g$tL4 0 

O'JT^ h^L l*^ti-*^> ^-E=3>^*-^ 1 2 60 
m^HJEV 2 (4«BE*t*V d c_c o mri*<b1**L& 0 
[0176] ^-^ h;v^$iJffl]#S:3 0 1 <07-f - K/^ 
v^«BE»*«»«5 2 14, ±JELfcJ:^:lEMV 
d c_c omi:#E3>^-^ 1 2 0tb*maV2 to 

^A v d c imn-t&tzft. rsa vac ^«^-r^> 

- t (4ftt)m£V 2 co^iij^^tBi-^ ^ t 
i-Jfcfe*). ^JEJt^V d c_c om^^wmjIEV 2 
co-ftil4, U2)«ffiV 2 toRUKiEH LT±U&fcfc, • 
ft^miEV 2 <7)^©)S(4. BflEJB^V d c _Jc o m*^ 
omt)mjEV 2 a>T*ift-C*&KgA V d ci:SL<4 
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[0 17 7] -£* LT> RgAVd ci:S^TPlW 

T7^f - K/<7 ^HJEJi^V d c_c om„fb 
-thtzto, 7^-M7^tEjS*Vdc^com_f 

b n»«iBBtf!)rt«aa^)K<bSfci±#ff = 

£ 1 2 <D l ) 7 9 h^L 108<kJ:J:otllJjtSV2^ 
SlL^i:, »LfciB*lffV2«:lE}MVd 
c_c omtcR5E-r*^45)0«E}&*-C*&o Lfcd*o 

«L/;tOT-*») % #EEn>'*-* 1 20NPN h7> 
■>7^Q1, Q 2 li, ffPWUt:$^tt>/^7 
S*l4:tt:J:^ Sffin 1 2 1±, asftmjEv 

2«lltt, ttltlIEV2^SEJg*Vdc_co 

i 2om*mjEv 2 ossi^aii> ^<^^tts 

Lfcffi»*EEV 2 ^*:loVTP 1 WJfBr>f >£W 
BEV 2ri*®EEt£^V d c„c omi:44J:^ KK8K«E 

[0179] h-je^^*-? i 2oai^m/±y 2 

i:ioT4i:s^ 1 2<7)£iJftmjgEV 

[0 180] 15 «:#BB, LT> #JE=J 9 1 2 

- FV< 7 * KEEi&*« »» 5 2 5 2 l ti. *f > 

'<-*A2j«E«*8t*»5 0 7&^ffijEit^V d c_c 
o m*S*t, lE-t I 3 frbftE.^ * 1 2 

^mft^JEV 2 ££tt£ 0 * LTs «g:S5 2 1 11, 1 
E^Vd c_c o m^fjttJJUEV 2 trXH LTK« 
A V d c tmn-fZ Ur'^S 2) c 
[0181] -toft, SML^JjeSB 5 2 2li, >f w<- 
*AftmjEii^?IJ§:g&5 0*6*EE»*V d c_c om 
fO$lt/:iE^Vd c_c omO|[1t$^ 

JEJ&^V d c_c omOtl^iflSTD 1 «fc »9 i 
/hS^*»S^*:«gL 7yS3) , ^JEit^V d 
c_c omOS^lMSTD 1 J: »} £ 
*»J5eS*DE 1 *5J:l/K«A V d c &«£EK£*!I£8B5 
2 3 ^ttl^l SEJg^Vd c_c omOWtWMS 
ISTD 1 <fc 0 t**v*fc & *J£tt*DE 2*3J:tfKS 
A V d c CrttEEKSflSff 5 2 3^&ft1-*o 
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[0 18 2] «E«*V d c_c omOtWSKt 
EV2^1Ej§^Vd c_c omCKjg-r^ftlJffll^^ 

c_c om^k$^I$iSTD 1 «£ lj fc/hS^» 
£\ mJEJ&^V d c_c omktB^mEEV 2 kOBIiffl 
»ttfc'h«<fc»K Bi**flEV2 Sr«BE«-frVd c_c- 

10 [0 18 3] mSJt^V d c_c omOM$^ 

SilfSTDl J: *) «>*#v*»«\ WEif-frV d c_c 
omtai»«BEV2tO««±ttJtW^&<49. til ft 
WEV 2 SrffiEJt^V d c_c omt:i£^it^/:i60S 

[0184] WEKKfl£tt 5 2 3 l±, K&*fl£fl! 5 

2 2*><bfll5e*S*DE l^^^lAV d c «r3rttfc» 
£\ 1- ys 3 lcj3V*T\ «EEJi^Vdc 
_c om^fWSSfSTD l J: *) fe/h3^fc*l5e 

v d c (?>mm i a v d c i 

20 U *OfllJtL/:«»fl[ I AVdc |^milSTD2 

[ o 1 8 5 ] mm a v d c <nmm i a v d c i #mm ■ 

«STD2 J:9«>*§i^fcli, §««r*&«E»fr 
V d c__c om^+'L^: LTdiftmEEV 2**±TK8£fl: 

EKS*05e«5 2 3 (i. ttWffi UVdcl rt ? gi$MiS 

A V d c co^tffi I A V d c I ASSIST D 2 «t 
Ot^S^rfcrt, BMt»UtEft«Vdc_co 

^>*>y mm) nsy<b4^ctnfflai-& 0 l^** 

or, «ffKSflSc» 5 2 3 (i, *6«« I A V d c I # 
**«STD2 J: «9 RifiLTv*fcv*fcfl 

[0186] RgAV d c OlftW-flL I A V d c I 
lSTD2J:H^|vci:ii, EXViRBonfftStn; 
40 < tt^tzZ. t , i/:l±#E3>^-^12^J7 

tf^Xs *7-v 4 Ci5V^T, t&tte I A V d c 1 & 

*a*»BOrt«6JSa;**/hS < 4/cl±#ff 

3 > ^ 1 2 60 V 7 * h ^ L l^§<^of::ht: 
eSLTtiiftmffV 2* f W3e«J: 9 & <3S6Lfc* 

[ 0 I 8 7 ] m/±^^$iJ^§B 5 2 3 it > ^fe^k I A V d 
c I *«fMSTD2 J: »3 ^l^^i^im, 1" 

50 p iwjffliy-r >#*st?r Wt?t) fti 
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Off^-G DWN^MLTP I HHJfay-f >ft5e«5 2 4 

-ai^-r^o *EKa«g»5 2 3t*. 

AVdcl ^liS!STD2 iH*S^t«8Ut 

£\ mWl<DP UM»y<f >«r«J*1-*fc*0«*GHL 
D4r±fiELT P I >ft3E«5 2 4 ^ft^l" * o 

[0 18 8] PI «l»y>f >ft^5 2 4 l±, GD 
WN**flEK««5c»5 2 3*»?>ft*t*4:, P I fiMy 

*mEEV 2 KSaft-r&H-Eu ■>/<- * I 2 

[0 18 9] P HOW*''* >«5e»5 2 4 l±. fit 

■f-GHLD*WEKS*J3c»5 2 3*<b.$*t*i:* PI 

wcfc-rz ut-;ys6) o fit, p i wj^jy^ 

5e«5 2 4li, ftfiLfcP I»J»y>f >*P ISUSPS5 
2 5^tB^1-^o 

[0190] UEK2*l£ffi 5 2 3(i, 

^5 2 2*f>fl5ett*DE 2^J:^lAVd c 

V d c_c om^WSSISTD 1 J:H*^^ 
kfljg**tfc»-fr, glAVd cOCHf I A V d c I 

*«#u *oatjtL^ift«<i i a v d c i ^smiis 

TD2 J:H*|v^^^||^f^ Ut'^S 
7) o 

[0191] i^lAV d c COteWffl I A V d 

c I * f *«MISTD 2 J: *5 6*§^£fcli\ fttimJEV 

2 **aanir*&«Eit*v d c_ c o mfrb-k* < r 

& Q fit, ;r*u±, piiay^r >^/h$t^hce 

i a v d c i tfmmm std2j:h* , i ww 
*i±p i wispy -< >^/h$-r irx (fitrx) it&ati 

I A V d c I MHJMtSTD 2 J: ^ t/hSv^kii, @ 
aMTC*&*flEJf*V d c__c om ttb^mBEV 2 tC0 
1*tL*(i/h* <> tHJ3SffV25» t IE8«Vdc„co 

oT, ttBEK^«5E«5 2 3 li. IfeWfi I A V d c I 
giSMISTD 2 J: >} «>/hS^»fi\ ifittSn* c ±i:Tv» 

[0 19 2] KiAV d cOiftJtli I a Vd 

c I **»flWlSTD2 J: ") t«±, fiflLKSB 
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Vdc i 7&*»effiS TD 2 J: »5 v*3H§**flsei- 
ifcliJWEsw*-* 1 2 0'J7^ h^L 1 a*/h£<'fc 

[01 93] WEKSflSeffi 5 2 3li, ftfcUfi I A V d 
c I ***«iiSTD 2 i 0 i*§v*£*!l;eLfc»'g\ "t 

%t>%, p i»jffljy>r >*»/hs-r¥r (fi-rrr) it« 

a*L3i*4t-Cv^t«3gLfc»*, P I »Jf»y>f >4:± 
10 »f* GU P^iffiLTP I»Jf»y^ 

5 2 4 ^dit?-r^o «£KX«ISff5 2 3 (i, #6 

tttUVdc I ^'I$ISTD2 «£ 0 fc/hS^tipJ5e 

fc«5eLfc»£\ sjmop ifiijfaiy-f 

OfltGHLDfc4«LTP I HUPr* >ft«»5 2 4 

[0194] PI SOWy^ >ft5S»5 2 4 <i, fl^G U 
P*«EK*«5e«5 2 3*><b£lj-&^ PlWr^f 

20 T7-/S8) o 

[0195] 4 fc, PI ^Jffliy ^ >ft5cffl 5 2 4 ii. « 
*GHLD**ffiK*fflS»5 2 3*<b*lt&fc, PI 
»J»y-f ><OitmY4 y&tXFgk&Y* > £15111 OH K 
KSe+S Uf-^S 6) o IT, P I »J»y>f >ft 
^5 2 4 t±, *^L/>:P I WJtSiy^ >£P IW»S5 
2 5^thS1-^>o 

[0 19 6] P I$WI?5 2 5 It. 

5, S6, S 8 v^TftSE P imWY4>&± 
. OlfAVd c £±ie^5t (1 ) KftALT?^ - hV< 
30 y ^mEE^V d c_c o m_ f b $riS»L, fOiJJ( 
L/wV-f- ^SJEJ&^V d c_c om_f b^x 

j---r-f-Jt^mSB5 403>;N'-^fa-f>f -it 

[0 197] f 3>;<-^fflfa-f ^ -it 

mnUS 4 Hi, 7>r - K/<^ ^mJEt&^V d c_c o 
m_f b, £ JitfttEE-fc 1 0^t>^7f 'JtE 

V 1 5S*>^- 1 3 rt^com^mJEV 2 

£, 7 >f - K/< y ^ «EJ8* V d c _ c o m_ f b i:R 

40 0) o fit, 3>^-^iPWM<l^«ffl5 4 2 

ii, n >^-*m7*^-T<< -ttmnus 4 1 &b(or 

=l-t-1 -ittCgo^^T^EEn ^ 1 2 ON P N h 

7>y^^Ql, Q 2 >/* yfZtztXDm^PW 

[0 19 8] 3>A-^fflPWMfifgft«5 4 2li, 
4«L/:«tPWU ^^JE^ — $ 1 2 <?)N PN h 7 
>v7 * Q 1 , Q 2 ^tb^i">i> Uf ^Sl 1 ) o * 
LT, #E^>^^'-^ 1 20NPNf7>v^Ql, 
Q2i±, «*PWUt:S^rt>/^7$tL, ^-JE^ 
50 >^*-^ 1 2coditimJEV 2 3&*mffJ&-^V d c_c om 
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[0 19 9] 7f7rS2-Sl l^ftiSLH 

frSti, t»fii:, ftE3>/<-^ l 2 14, £H2jWEV 

2 d*WEJf<frV d c_c omCUJ: 7 KESEttflEfcffl 
»*EV 2 

[0 2 0 0] :^J:^:, cio»w^i5v^r<i, nam 
7? h/i/L 1 WtJ:eSLf:£llSSEV 2^1^ 

jev 2^sc»mrjsi:rp i ftuwr-f > atmr-on 10 

Ut7ys5, S6, s 

8#JH) :^satt^ 0 

[ 0 2 0 1 ] fit, £b^®jEV 2 OKBUKJ&CTH 

tbtJmEEV 2 ^mJEJi^V d c_c omU^pJtg ■ 

[ 0 2 0 2 ] Wtf, HI tfeBLT, ^e-^ISffij^fil 
0 0 ^*5it*ttft^o^TttW't-&o tlJiM3 0 14, 20 

7rA';u-SRl t SR2Sr*>-t*/:*OfS-9-SE 
^«LTvX7^'Jl/-SRl, SR2^BJt4i 

K#BE=»>><-* 1 2£ itf-f >>^-5> 1 4 frftljffll 
&fca60fi-tPWUi3 itK^PWM I ^4SLTf 
ti*?fi&EL^>'*-* 1 2 jsitf-f 1 4^ffi# 

[0203] ^lt, w.m,mmBi±femmmz&jjL, 

v^rA'Jl/-SR 1, SR 2«ii£SE«ff4'=3>T , '>-9- 30 
Cl^Mtio ^f>tClli, 

* 1 2~BM&1-& 0 

[0204] -M?" »E=i>/<-* l 2CON.PN 
h7>v**Ql, Q2(4, M»8f3 0*^OflfP 

t:«LT3>f>^C2t:figt^ 0 ffiE-t>^-l 

3 3 >r'>-9-C 2<OMSO®S-e*^a3tfmE£V 2 
£t£tfcJU *<0«ttiiLfca4»«£EV 2 *W»a«3 0^ 
HS*-ra 0 40 

[0 2 0 5] ftU««K3 0(4, iJEL^J:^:, mffiit 
^Vdc_c omi:tfi*mffV 2 tORgAV d c frft 
SL, -t^«JtL/cKSA V d cCi&CrP IUffll^ 
>«rWfii-*o fit, H«I3 0(4, 1IL/:P I 

BE**<bffl»KEV 2^0«ER*«:«»i-4{t-»PWU 

^*fl£Lr»EE=i i 2^m^-r^>o ^ncio 

T, »EE=>>><-* 1 2(4, aa^SEV 2**«BE}f^V 
d c_c om(:^^ < tot:tiltE^iiiMEV2i:gc 50 
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[0 2 0 6 ] 3>f>tC2li, Sffnw^-^ 1 2fr 

hmszti/zmmrnKz^mtLx j 1 4^tt 

*&"t&o -f * 1 4 ON P N h y sVT, 9 Q 3 

8(4, filJ«I^M 3 0 3J^(OfitPWM I \Z$t^X*>/ 
*7£*t, 4>j<~? 1 4(4, ItffiWEfcXaiEEKg! 
^Ls h^*i&4HiTRKJ:oT»££ftfc 

<K 3Mfc*-*Mlli. Mi'^Ji^MlTRK.fcoTJiSe 

[0207] *-*!EK)Ssgi o oiWs«**tfc/%-f r 

«; y KI»*4fc«i**ti»*:*»ni*W»*- KUfto 
ftUtfiJ^S 3 0 (4, |U£»J»*- Ki:^o/:: t 
*Stfflt*^»WECU^?)$^ IfPWMCi5J: 
J/ftPWD^MLT^iifti^ 1 4 £J:tf 

»E3>^-^ 1 2^ttJ*1-&o 
[ 0 2 0 8] 1 (4, £aMttE4r5&*U * 

r, 4>/<~* i 4 (4, 3 oa><b<oe-?-pwM 

/:lsfitE^^>f>fC 2 4r^LT#E3>^-^ 1 

2^tt^-r^ 0 

[ 0 2 0 9] #EE=i 1 2 (4, ftUttieS 3 0^<b 

OlfPWD^ot Ea«ffi £ KJE L X WXMM B 

[0 2 10] ^-^JEtbSB 1 0 0 tcisv* 

T(4, it»*aEB^rt«B»fit4 3t«i#EE3>-'<-^ 1 2 

(7)'j r * h ;vl 1 7&^fcL7t»*r-fe, #EE=> 

1 2 cott^miEV 2**«£E*t4-V d c_c omi:^ «£ 

-t^R»$tL7tltta«EEIi3>f'>'9-C2*-^LT 
>f 1 4 b^^^lTRtUot 

^ M 1 ^56«L^«^?HJ:oriEaKagB3& ff 3Ett$2H4 
[0 2 1 1 ] H5 ^f7D-ft- h<7)^f 7 

ys4, s7tzi5^T, m^mBEv 2co^sb^^aii-^ 

- 1(4, fflS*BEV2 3i«JE»i-ftliHt4-&iK»*«B 
[0 2 12] 4>j, ^co^0^Hi5^T(4, #JE=? 

^12, $ij^)^©3 0(7)7^ - K/^y ?mE.i%^mn& 

5 2 Xfr^ -T4 -St^&W 5 4 (4, r«ffiR«« 

[0 2 13] ^^bH, Cco|§0^lZi5^^-r(4, 7 ^ - hV< 
y ^ mEJif^«JIC« 5 2 43 i I/t-'^ --x^ -it%c&®> 5 

4 (4, masssist lt»je=? ^ 1 2 Bits 
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[0 2 14] St*:,. C056W^J:*«EE«»^ttJ±. 
115 i:^t7D-f -v- M:?toT7^ - K/<? ?1Mft) 

[0215] £<btc, K'<? **EE»4rt**«5 

2i5<tr/x^-x^ -it^&S&5 4 KiSlt*?* - K>< 
y fiWWlts fm^ltC PU (Central Pro 
c e s s i n g Unit) U £ o T^Tfr CPU 
(i> EI 5 tC7Fl"7 n-?-*- Y<D&A5- v ~f$:VmjL2>-7 
d^'^^ROM (Read Only Memor 10 
y) ri*<bHtt5U •fO|SiliL/:7 , D^7^^»TLti 

V 2— 0«]£R»fcM1§Pl-&o Lfc^r, RQMIi, 

^AfcKSLfcn >fc^-* (CPU) UE«l»9Wgg^iS 

[0216] XlfcoJBS l K -t till, WEK*Kai±, 

L^SHlftCS&lltP I «H»y-f >£pgLT£i±2jl£E 
3&*KElt-fr»-«c& J: ? UE8lL«E^^as^«ff^cottE 20 

[0 2 17] [StJfc<^?BS8 2] H6 *r#SRUT. S6JS^ 

jgst2 iz±&mf£&i&mm*mjLz>*-?mW)gtW: 1 o 

13 0 A left mJE-tr>^- 1 1 £iI£DL/c ^COT** 

^oittjfi^-^i&it^g i o o trai:-e**o 

[0 2 18] «E*>t- 1 1 (i, #E=> 1 2 30 

^<7)A£mEEV3 fcflWiU -tOfctiiLfcAAWEV 3 
*r*J«ia6«3 0 A^fttltZo 

[.0219] H7 «r#ra LT. ffljffllg* 3 0 A (i. ftljffi) 
^^3 oco^-^ h;i/**fl»3M8:3 0 1 Mv* 
eMg3 0 1Ai:ftx./:tWft»)\ *aHfcti, ffilftl 

^§3 o tni:-c*io 

[ 0 2 2 0] h^^WJI9#S3 0 1 At±, 

h^^«»#S3 0 1 fcpgi^ffit;: J: ^fffPWM I * 

«fc -9 i:, #E^ ? 1 2 ^<OA;tt^E V 3 ic^o'v* 40 

Tll^PWUSr^J&U ^iffiL/cffPWU^E 
^ 1 2^£ii;£i1-£o 

[ 0 2 2 1 ] H8 *r#BRLT. h /U 3 

0 1 Al±, h ^^«HB#S3 0107^ - FV** 

*WEif*fll*«5 2 *7>f - K/<* *«E»*«tJMB 
5 2 ACftifctO-C* <K -5-ofl6(i-=e-^ h^^WJ» 
fS3 0 1 tW\CX.*>Z> 0 

[ 0 2 2 2 ] V<i - K/<? ^mEJi^S*gB5 2-Aii* 

c_comi(E-t>t-l 1 frh<T>^ >'<-?Xt!'& 50 
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EV3t HS^t7f- K/<7 ^mEit^-V d c__c 
o m_ f b £iS^i-&o 

[0 2 2 3 ] i9 *r#SS LT\ V < - K>< 7 ? mEJt^ 
?S^S5 5 2 Aii. 7^-KA^iE}tM^5 2i: 
BS»*JE*lft«5 2 6 tiilDLfc<)^-C*)9, 
ti, 7>f - K^^lEit^iSPE5 2 ^Cti^o 
7-f - KA-y^«fflf^«*«5 2 AKis^T 

t±, 3>^--^fflf'i-x^ - jt«»«B5 4 1 i±s mn 

Ltzr^-T-i -Jtfc^ >;^^«PWMfl«!»5 
4 2i5i:U f m*«JEfetf;» 5 2 6 -th»f 
[0 2 2 4 ] m^mE^«aS5 2 6li, IE^>f-l 
I^t > ^3>^-^A*1EV3^ uv^-^JjjT'i 
-tM — JtiSJt«5 4 1 ^^Ofa-f -Jt^CSo* 
v*Tdi;&mEV 2 fctlfcU f OtjSL^:B»lEV2 
***»5 2 l^tfc£lT*o *#flSUti, tt^VE^tt. 
9*5 2 61*. 3>^-UJ*EV3t*>fa-f^ 

-jt t (omzmn-tz - 1 *zx o aisiE v 2 fc&«;i- 

[ 0 2 2 5 ] aiJtE4flEB5 2 6 li> .*E-b > 

I 3^^ff3>A-^ l 2coth£>ffiEVd c£§: 
it, 3>/^-^AJSEV3 tt>ra-t^-Jtt(7) 
a«rat»-J-4ifcCJ:*)**!>fcffi*«BEV2«:, #E=J 
1 2 coaiiimEV d c iiJtttU 0* 
ii)f:ttaSEV 2 ^JIEV d c K — gC"T& - <h 

[0 2 2 6 ] ffi*«E4:ffi:« 5 2 6 ^ffiJtEV 2 

Tm»«EV 2* s ftEi8^V d c_c omi:^^t: 

[ 0 2 2 7 ] ZW?m<D&&2 tCi5V^T(i, 

1 2^AS1EV 3 «r«fettJL, *<OfcttlLfcA» 
mEV 3 i:lo'^riSSL/:MlEV 2*««E»^V 
d c_c omliiiJ:^:?^-^^ ^ WJW^^i*? 

*L&7t*. i:»«a[Bon»»a;o*!<b^iBHL^m» 

1EV 2<7)IE^V d c_c om^^C0-fn7&*ffijE$ 

[ 0 2 2 8] IE! 1 0 t#SLT, SI*SC0JBS!2 U45«t& 
WESS»<OiW»»fl51cou*TKWt*o EB 1-0 K^-fv 

SI t^f 7^S2 t <r>mz.*T yfS 1 a ^rifAL/c 
fccoT^*), ^O^ti[35 i:^f7°- f-*- b ^WC 
"C 4 o 

[0229] >ys 1 ot, asa«sfeja«5 2 6 

li> SE-t>t-.l H^^3>^-^AJtEV3t 
=7 W<-^fflfa-t -Jt?SffSB5 4 1 jJ^Ofa- 
-Jt^Offi^«^-r^- t*cJ: r>titi^mEV2££ 
^c-r^ Ut7 7 r Sl a) o *<7)^ Xtfe^ffiU:^ 
v^HWL/:J:9i:, ^77ys 2-^f 7^S 1 1^ 
HffSti&o fir, 7f ;^S1 1 Ott, Tsfy^S 
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1 a-^f^S 1 l**ISiIL3«T**L* 0 
[0 2 3 0] Z<D£i ^OfS2 Uj3^TI4, # 
JE3 1 2— coA^mJEV 3 *r^tb1-^)i tw «t 

3<D$cW)*&lh-fZ>o ZLX. Ml/:AMEV3t: 

B^^itS-r * i t iititi^jmJE V 2 wSSttS:«ttH-r z> - £ 

[ 0 2 3 i] *(om±. mamim i tEii:-e**o x 

tto*JH2fc**Uf, HffSetfe*«ti, »E3>^-^ io 

LtaiSSE ft * J: ? K ESS KEE <b £B * 

mjEti^ u Kse-t & £ i: **T ft & . 

[0 2 3 2 ] [SlifiOJBJR 3 ] Wi\ 1 fclWBLT, HJS 
ofM*3K«fc&^e-?IEli^Ml 0 OBii, *-*S?» 
*«1 0 0OW»»«3 0 *«HS«il3 OBUfti, ft 20 
£-fe>*9-- 1 0 A4JJ:rf*aE-fe>-9— 2 5fci6iDLfcfc 

**Mi6i4*-*iEi&ssiii o o tncr* 

[0 2 3 3 ] aS-t>-9"- 1 OAli, ExfL«iBB ^>iaae 
TBfclfcffiU *^«H4L^iBJtTB 3 0 B 

^ttift-r&o 2 5 14, ES£«iBBO«ig« 

it I b tatffl U -tcottffi Lfc*W«8fc 1 b frffllHKS 

3 o B^m^i-r^o 

[ 0 2 3 4 ] m 1 2 £#bb LT, ffiJftlgS 3 0 B 14, M 
«I«S3 0^-^ b^^»JfB^S3 0 l 30 
*WJ»3M£3 0 1 BCftifctOT*9. -eoffiii, 0J 

m^w,3 o imeT**o 

[ 0 2 3 5] h;v^«9fS3 0 lBli, 

h 3 0 1 tBCSttlUoTWPWM I 

mm^at:^ o it»w«Bo«a«E*>Rft*«ffi 

*S=j£U *<&£jeLfc«*PWU*#E=J>><-* 1 

[0 2 3 6] HI 3t#SLT, -t-^- h/u^i»?S 40 
3 o l Bt±. -=e-* Mi/*ft0tti^&3 o l <D7 << - K/< 

5 2 BUft^/c tO"C*>»). *<7Mfcl4*-* h;i/*1M 

8fS3 o i tisii:-c*&o 

[0 2 3 7] ?<< - K/<y^KE**?HJMB5 2B14, 
W >'<-*A2>*fiE*fr*»«5 0^<bOffiJEI&^V d 
c___c omtfiStVt- 1 0A^f?O£STBtM 
•fc>-*-2 S^ibcom^m^I b^:IoVt7^ - K 
^mSJi^V d c_c o m_f b SriRitU ^<7)« 
X.Ltz7 4- M^tEli^Vd c_c om__f b * 50 



[0 2 3 8 ] B14 fc#JHLt\ 7-f - K'<y *ttEit 
WS5 2Blt 7 4 - KV<* ^«BE»-*««ffl5''2 

(47 4- K'<y *«EJi<fr«*SB5 2 km ft . 

fc, 3>A-^fj-f^ -JtiSSSBS 4 l li, S*g 

4 2i5J:Cfffl»«BE4.«:ffl5 2 7^&*Jir*o 
[0 2 3 9 ] ffi»«Eitt;«5 2 7 14, M*>t- 1 
0 Afrb<D'<y t 'J inLJST B k ftS£-b 2.5 O 

m^m^i b ^>A-^fa-f'f -itmnus 4 

2<7)iliJlEV2^ISL, *^«#LfcHJ;tl«EV2 

^r«fff§5'2 1 -m^-r^o 
[0240] as;frmi±&/&s&5 2 7 n&tf aaj^EEEv 

2 0*aECov»TKW"J-& 0 EfiMMRBOjerajfcV b 
0, Effi®^B<^I*)S&}g#L£R b, ESM£SiB<a«8S« 
J±*Vbt1-Z>t, tI«EVbll*5S»:J:0jE8tL 

^> o 

[ 0 2 4 l ] 
[*2] 

Vb = VbO-lbffo - (2) 

[ 0 2 4 2 ]" rtSBffitjftR bii. 
aRTBkHl 3^*1-BB«t#-r*o U:^t, U 
a*E*Jffi»5 2 7I±>.HI1 5 K^rtWJSStR b ha 
KTBtOBIfttTy^t LTfiMfL-CiJ »K fflj£-fe> 
-9"- 1 0 A*5»OifiST B^r^ttT, ffl$l/:7y^ 
<bE8£«iRB<^!*l»jggLR b *o ^LT, ^m^i ' 

Vb0liWS^otv^/:fe, £lS^«EE^fic«5 2 7 

(is ^mtivboh, *«5>7tn«8«aRb fc, 

■9— 2 5*»feOK««»I b k*r* "(2) KftAt&w 

OSiilEV b ^«*-r^c 

[ 0 2 4 3] fit, tBlJmiE^^^ 5 2 7«±, 

^maessv b ^r#i±=? >^'- ^ 1 2 coa^j€i±v 3 1 

#EE^>^>*-^ 1 2^tb^jmffiV2 ^^ffiL, "t(D^- 
L^tti*«EV 2 ^«»fff5 2 1 -Bi^-r^o 

[ 0 2 4 4 ] ftis, U^VE^Aff 5 2 7 14, «E-t > 
■9"- 1 3 tf»<b#J3E3 ^ 1 2 ^fch^mBEV dc«:$ 

(t> iaL/:*St:J: •) *^^tb*«EEV 2 #a»«BE 
V d ciC-ai-4**5*»<r«Bi-&o -OiSSti^ -S 
lTft^ifi<s **LT4t4'?!I2*<4 4v» 0 

[ 0 2 4 5 ] m^mEE^j£W5 2 7^Ui»«EEV2 

TtliJtEV 2* f *BE«*V d c_c omt:^^ 

[ 0 2 4 6 ] C^3liSOJBS3 Hi5^*T(4, Hi>fL^?I?.B 
oagTB^^thL, fOttHiL/:aJSTBi:S^T 
E8iLlliKBO|*|gBJg8tR b. ^ J: l/m^mJE V b 

^^^:»1EVU#E3 >**-~9 1 2— O 
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A^mffiV 3 t LTtbiimEV 2 *?S3?U -fOifE&L 
/cm^mJEV 2* f ttJEit*V d ccomcnj:-}!: 

»«St«>*ftHieH Lf:iUMEV 2 OfEEEiS-fr V d c 

[ 0 2 4 7 ] m 1 6 <r#.BBLT, HSSOJK8I3 Ki3»t& 

n-?--v-H±, H5KSt 7D-f.t- bO*r 
Sl^f k^B^fyys lb, S 1 c fc 

JIAL^tOfft*), -^Oi&liUS C*t7n-ft- 10 

[0 2 4 8] ^f'^Sl Oft, UA1E±«S5 2 7 
li, i&J*-t>"9— 1 0 A^o^gTBKgo'^TEsfi 
StBBOrtffiffitfcR b Ut^S 1 b) o 

fit, Hi*WE*jflt«5 2 7(i, ms£*>^- 2 5^ 
f>OKagKffi I b At ? -fS 1 b Hi5v>r^i6fcF*9 

«ftRb^ ^rntiv ro^cio'^TiiiEv b 

*0**>fc«iBmEV b 9 1 2 

^OA2?mEE V 3 t It, AJIEV 3h3 ?m 

4 — .fctSlgffi5 4 1 frb<DT .a-f -f ~}fct<D 20 

'^Slclo -5* oft, Xttoj&fil Kfc^TBMBLrt: 
J: -9 2 ^f-; 7S 1 1 ri*H*T £ *i & « 

* IT, *x 7^8 1 1 Oft. *x y ys 1 b y 
7S 1 1 aU»igL3tfr3*t& 0 

[ 0 2 4 9] :o J: 5 HI^iS3 tc&v>Tl±. E 

ort»«^^btweHL^aa«iSBOSiK«ff V b 

*t\ L/cA^mJEV 3 i:«^»ttt!»IEV 2 30 

JEV 2 Og£lfr£*£tBih£ C t »:«it4 0 

[ 0 2 5 0] *<D%\±s HtfeOS.fi 1 tHfC*l» 0 H 
JfcOJI2B3l::.fc*Uf, SEEg£*4Hti±, i£8fLmieoi&K 

nffiStoftttflL mig«BEoig»a, u^s-e^^^ 

EogeKMlKSc^TWErj >^-*om';tJSJEO^Bj 
WSLTttia«ffOTiffi*frfcfc* J: 9 CESt«tt^t> 40 

[ 0 2 5 1 ] [HJfeOJ&SU] 123 1 7 «r#flHLr, ^JS 

OOCii. ^-^KIMjSII 1 0 0 frfllfB 

^13 0 CUftA-fcfcO^* »K -^Olt&fi, ^e-*SE8& 
^il 00 ^Cfiio 

[ 0 2 5 2 ] 121 1 8 «r#JHLT* til»8f 3 0 Cli> ffij 
9^13 OO^e-* hA/^HI»^S3 Ol^r^-n^ 50 
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?M®^&3 0 1 CfcftifcfcOT**) , ^Olfeli, ffij 
»Sf 3 0i|5|i:t*4o 
[0 2 5 3] ^e-^ h^$iM§3 0 1 Cli, 

Kt:loVtffPWU*4fitSo tit, h 
JU*«M»#ft3 0 1 Cii, t*LfcWPWUt*Ea 
1 2^tb*1"^ 0 ' 

[0 2 5 4 ] HI 1 9 £#J??.LT\ hiu^Mfp^JS 
3 0.1 Ct±, h ;^i»$S3 0 1 0 7^ - 

? * «EE«4*«*« 5 2*y 4 - Y;*v ^SEJt^S* 
S5 5 2 CUftifctO-C* , •eoflfcli, * 

»j»¥g3 0 1 tra 

[ 0 2 5 5] 7-f - K/<y ^«JE«-fr«K«5 2 Cti, 

tfXSE^-^M 1 OieaMRNiCSoVt?^- K 
^^Kffi^Vd c_c om_f btaiJ-U ^OiS 
ItLfc:^- K^*mEE3^V d c_c o m_ f b £ 

t±, 74-hvty*»EE«*«tt»5 2CI±, hA^JB 
T R io J: ^ - ^ [IgSM R N t:So'^r , ScSiE-* 

- K/<y*WEJf*St#»5 2 Cli. ^ffiLfcP IWJ8P 

1 2 OtbiimffiV 2 fc-f >^<-^A*mflE»*i* 
Jt«5 O^ibomJEJ&^V d c_c om^K5£1-*^:i6 
07 -f- FA'7^1E^Vd c_c om_f b£?g» 

ufa-f^ -it^maJ5 4 ^th^-r^o 

[ 0 2 5 6 ] BI2 0 «:#SRLr, 7 ^ - K/< ^ mJEJIf 
^?I»^5 2Cii, WWiE- KfflSg«B5 2 0 MMtS 
5 2 14:, P >ft5c«5 2 4 P I ffllttpg 

5 2 5 t<r*tfo 

[0 2 5 7 ] M»S5 2 1 fcJ:tfP I ft0ffl»5 2 5 i:c 

[0 2 5 8 ] fWfft^- Kfl5c«5 2 0 t± x WECU^ 
^O h;v^if^ffiTR t^-^HeaMRNtCid^ 
T, X«*-^M 1 0«|»*- KtfllsSL, *OJpJ5g«S 
m^M»§l5 2 1 7&^^lAV dct^P 
>ft5c«&5 2 4 ^m^i-^o 

[0 2 5 9] J: ftfJ»*~ Kfl3c» 5 2 0 

lis h^^Jt^HTRisJiV^-^EHEttMRNtcai^ 
v^T. xt^e - 1 K* f P WMM»^- 

T**^«:«Sg-r*. f IT, WH*- KflS«5 2 0 
ti, ^Tl^~^M 1 Otfjffll^- K^PWMW^- KT 
t*|3gL3tt 35St*- 1 OMai*- K^P 
WMftU^l^- K-eA*^ t ^r^i-fi-^SCM'l ^^ffi 
L. ^±«L/:«fSCM 1 t«)tS5 2 1 
i/Wdc^PI MHirtf >*5c» 5 2 4 ^tfc^-f 
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*• 

[0 2 6 0] ttz. fflUP*- K«Sc«5 2 0 li, 
-*M 1 <?5»J»*- K**«gEWMSP*-- KTfc&kflSg 

- K-C* 4 i k t/7tflf S CM 2 *4lS L, **T£flE 
L/:ftSCM2 k«gg|5 2 ] *»^«AVd c k 

*p i tmr* >*je«5 2 4-^tb^^-^ 0 

[ 0 2 6 1 ] $ *b KflSe» 5 2 0 ii, 3£8fc 

^-^Ml V>mm*- K K-C*&k*JJ3c 
L/ck£, jSESt^e-^M 1 K^ffiJgaHJW*- 10 

Kt?A4 i t t^tft S CM 3 «r4lE L, ^0£/&L 
■fcOTSCM3 k«fi:3?5 2 lj^^KSAVd'c k £ 
P HMffly^ >ftSe»5 2 4 ^&Jji-Z> 0 ' 

[0 2 6 2] §2 1 t#S.LT, flJSP^- K*0jeffl5 2 
0 Ki5*t*2fca[*-*M 1 OftlJffll^- KOfls£;frffiKO 

[ 0 2 6 3] ^iS-^-^M 1 00 Ml^Tli. HFf5E<^lie 

K£-cti-£r$>*)\ ^<o[lgi&£j@x*k. 

BIEftMRNOJilni^v^^cftTl-io WRGN 20 
Hi, sat-t-^M 1 O»0»-t- K**PWMW»*- K 
t**:^SL, S«RGN2li, $ijf^-^M10 

R G N 3 ti, *M 1 <0«U8P*- K 

[ 0 2 6 4 ] WJ»^e- K*05cSR5 2 OJi, WECU^ 

fc, ^O^ntz h^Ji^HITRiS Ji^-^EHEaM 
RN^WRGN 1 - RGN30v»-ftLO«*U*StL 
*^*rflse-t*o ^LT, W»*- Kfl5£ffl5 2 0 (i, 30 

h ^ * ffif^-ffi T R & «t tf^ - * [s]$£&M R N R G 

N 1 1:44*14 k ^XSt^-^M l coftij^]^- K^PW 
M»J8p4- KT*&k«56LT«*SCM 1 **jfliU 

h^^ft^-fllTRiSJi^-^iaClkMRN^WaR G 
N 2 H*S*i* k b^fa^-fM 1 OSOSP*- K* f fiSE 
WMSP-t- KT-**k«5ELTit-?-SCM2 ^ML. 
. h «4HlTRi5 J:tf-=e-*H|£SMRNa f ««R G 
N 3 1:1*4*1* k &3!8£-t-^M 1 <7)ftiJffi!^- K*«ffiJB 
WW*- KTftikflSLTOTS CM 3 t 

[0265] Z<D±7\Z^ Mffl*- KipJ3c«5 2 0 Ji, 40 

h A^SrfMlT R k * E^SM R N k HSo*v>T P 
WM«]»*- h\ »gWW«l-*- h\ i3J:l«E»»J1»* 

- F<D\,*i*tlfri:&im-f2> 0 zcom^s PWMW^.- 
Kii. £SfL*-?M 1 *IE»i1-*'f 1 4 con P 
N h ? >v**Q3 -Q8^^>/^7f^^r^'J 7S 
ifi»^ft t S5 < , . jfi^MfflJSP — Kii^r -v U rittS* 1 

v^o Lfc^ot, h^^JS-frftTR k^-^BtelkMR 
Nttci^TPWMWIt-K, &KMMH J &- h\ 
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* * fiMMl T R k -=6 - 9 [eJ^SScM R N k r * -v 

[0 2 6 6 ] fljffl)^- Kfl5g»5 2 Oli, H 2 1 

tz^i-^-^O k^-^^isj^gjckco^©^^ * 

:/k LT«#LTi5>K ^BECU^ibh^ffi^fT 
R £«£tf^-?[lte&MRN k, Ml^it^ffi 

TR£ J:tf*-*[5]<E3&MRNtf*BI2 1 H^ffliSR G 
N 1 7-R G N 3 ^^f tLCfS n^^^^f IT, XS£ 

■=e- *M l owjfti-t- K^PWMMi^e- h\ iggfWJ 

[ 0 2 6 7 ] Stf, 1212 0 fc#ra,LT, P I «|ffliy>r > 
ft3e«B 5 2 4 (i, M«P*- K«Se»5 2 0*5>«-*SC 
M1-SCM3 Ov^-f tL^k^HA V d c k £§ttx * 
*>£tfrt:f§#S CM 1 - S CM 3*3 A Vdci: 

L, f^L^P I •MP*''* >^P I W«S5 2 5^ 

[0268] pi mm%* 5 2 5 ti, PI ^Jffliy^ >ft^ 
5 2 4 frb<DP I »J«I*M > UtWr-t >P G&XXf 
nftVJ > I G) k«JT«5 2 1 ^^RSAVd c k 
*5S (1) »cftALT7-f - K/<y ^WEjg^v d c_ 
c om_f b^aiiL, ^(DmULfz? << - K/^^^S 
JEJt^V d c_c o m_f b ^T-^-^^r -It^fflS 

4^m^-r^o 

[ 0 2 6 9 ] ^cOcto^, Sat^*3B4-Hi3V»TJi, ^ 

4 - ^«E«**»«5 2 C(i, ^ M 1 

L/:Pl»Mr/^U ^^ft^L/^P I ttjffljy 
>f >^^^^Ttti^mJEV 2 ^m/±Jt^V d c_c omt: 
R£tS^^7^f - ^mEEJt^V d c_c o m 

[ 0 2 7 0] i22 Sr#BRLr, *EE 1 2 

-^M l oftUfB^e- Ktcfi>t-c»Jttii-^ft^^o\/^rSi 
W-fZo tofttfx?- h1-^>k, P I«lfWr-f 

5 2 4(i, P I«aiy-f >«r«DjBMt*c«:3Ei-a (^r^ 
rS2 0) o*fttti:ii, P IMay^>ftgS5 2 4 
(i, PWMWJfB^- K«OP I «»y>f vfe»»Htk L 
riS:^-r^>o -f* LT> 5 2 l mJE*>-*- l 
3*^OdiJ«EV 2 k>f >^<-^Aa«EE«*»»« 
5 QfrbonE.ISGV d c_c o mk ^Stt, HEJt^ 
Vdc_c o mkiti^imJEV 2 k <DH#fcSlJt 

A V d c K*U5e«5 2 0^tii*1-*o 

[ 0 2 7 1 ] WW*- Kf05e«5 2 0 ti, WECU^ 
«b * - ^ ©^ScM R N ±3 «£ if h ;i/ ^ Jt^filT R ^5rtt> 
^OStt^-=6-^lsI|caMRNi3 XXf b^^Jl^lTR 
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S 2 1 ) o 

[ 0 2 7 2 ] K2PJ5&B5 2.0 li. Xf'^S2 

1 IZ&^X, SsaL-t-^M 1 <D%m*~ K#PWMIM 

£7)ML/dff SCM 1 5 2 1 ^t^RSAV 

dc^p i wwy-f >ftse»5 2 4^m^-r^o *l 

t\ P I »my<< >*5E«5 2 4 ti, ffllflj*- K*J5e» 
5 2 0*»feOftSCMl»:i^t, PWMWJ8P*- 
KKiiLfcP I «iWr<( > (ttfly^ >PG^iD f IB» 
^>IG) tftJgU WRgLfcP I •UHd^-f >fc 10 
RSAVdcttPI M»»5 2 5^tB^i-^c J: 9* 

frttuii, p ■i«»* / -f >ftse»5 2 4ti, itmroo 

PG*1. OKKJgU m»yj> I G£0. 1 KBBe 
2) o 

[ 0 2 7 3 ] — SUSP*- K«S«5 2 Oli, 

y s 2 i tiiov>r, xss*- *m i offlsp^- k#pw 

Mli^-Ftli^^fKL/:^, *-?\BimWLM 20 
R N & X */ Y 5 JiMfHiT R Clo'v^T SESt* - * M 1 

* Uf 7-/S23) o 
[ 0 2 7 4 ] ^LT, WJHP*- KW5e»5 2 0 (±, *T 
7 rs.2 3 KiSHT, £ffi*-*M 1 OftUffll^e- K**« 

£j£U *OtftUOTSCM2 k«$|2?5 2 1 

omav dc^p ltomrj >ftsg«5 2 4^aj# 

[ 0 2 7 5] PI »J»rW >St5E»5 2 4 «±. IBJW*- 30 

KuaiJtp iBimy^y ut«**<f >pg& 

J;W^>IG) £ifcgU -ecoft^LTtP I M» 
yOi:^AVd c^P IWJWS5 2 5 — 
So J: P >ftse»5 2 4 l±, 

ittflJ^M >PG£0. 7i:RgL, «&y>f>IGS: 
0 . 0 7 KlfcSeLT^EE^ * 1 2 ^'bOth^mEE 

V 2 co^ ^ - hv^-> ^»j»Ui3tt& P I Wb¥4 > 

f 7 7* S 2 4 ) o .40 
[ 0 2 7 6] fflJSP-t- K'*U5e«S5 2 0 ti. *t * 

y S 2 3 Hi5V>T % XS^e-^M 1 (DMWe- KjFiSK 

RN£J:tf h;i^^^TRKgo*^T£^-*M 1 

7 y S 2 5 ) o 

[ 0 2 7 7 ] fLT, »]»*- K«5e«5 2 0«i, *x 
•;/S25 KfcuT, 3cijft^e-*M 1 <D®m*- K^ffi 
JKftOSP^- K"C4>& £ipJ5£Lfci: {f^S CM 3 
££U ^iffil/:^SCM3 tg»S5 2 1 frh<T> 50 
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KSAVd c i £P I«J«^ >*Jg»5 2 4 ^ih^i" 

*o 

[ 0 2 7 8] P IUHlfBy-f >ftg»5 2 4 l±, W»*'- 
K«S»5 2 0^c>O<t^-SCM3^*^^^r, ffi3B«l 

-f >fc«*AVd ct^P I»Jftl#5 2 5— m^1"So 
<^JMfcfftK*i> P Il»^>*!g»5 2 4ii, lt« 
^>PG*0. 5i:S'SU St^^-T > I G£ 0. 0 
5i:K£LrflE3>^-^ 1 2 frh<n&Z)mE.Y 2 <D 
V4- KM? ?«NRK£'ti* P I WW*** 

KKjgLfcP-IfflfBr-f >^|§:S-rs Ut-^S 
2 6) o 

[ 0 2 7 9] SOW*- KfljgfflS 2 0 li> *x y 

ftlJW-=e— KT«±<i:v^JpJ5EL^t OTHLDtt* 

LTPiiK*''f> 5 2 5^ai3jno pi«u«y>f> 

ft3S«R 5 2 4l±. »J»^E- K2pl5e»5 2 0*^O{t*H 
LDtl^o'-^T, Pl^J^y^> (KMY* >P Gi5 J: 
C/Si^^V > I G) Z&W-rz Uf7^S2 7)ot 
P I l«y-f >ft5E» 5 2 4 li, -^r 9 y S 2 
O^&^XWifcLtzWWm*? I«l»*"f >tft5c+ 

So 

[ 0 2 8 0 ] Jfci5 % M^-^Ml OfWIW*- K**PW 
PGi5J:W^>IG) ^^^^^ <I§:^L, ^ 

. G) M5<t^t^<7)ii, ^liciio 

[ 0 2 8 1 ] PWM«»^- h\ ajEWWW*- K, *5 

^^'JTMt^^t^^t, PWMftUfB^e- KH±5v> 
P I »J«iy>r >«riB-<K:^LTfe, ^>f->^ 

ffiJBfflfB*- Ktcisv^Ttt^ P >*rft<KS6 

[ 0 2 8 2 ] Sfc, ^iTL^e-^M 1 OWJfB^- K^PW 

Sff 3 >y^-^ 1 2c0tB^imJEV 207^ - hV<7 
»H4J*t4 P 1 WJffiiy^ > k LTlS:^$tiSco(±, &ffi, 
^-^Ml OfBUfB-t- K^PWMiB*- K. «S5W»J 

^ x /i 1 4 ftTW^ffiSiLffiJES:, #E 

Zn-f&t, V4- V^y ?ffl'mz&llZ> P I WW ^4 
PI «Hl«ir-f >3i J *4*l^pwMI8t- Kt: 
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[0 2 8 3] 7yS22, S 2 4 , S 2 6 , S27 

S9-S1 1 ri*Hfr Sft&o *offe. atv*7S 2 1^ 
^f7yS21-S27i5J;^f->7'S9-S 

[ 0 2 8 4 ] Xi*- *M 1 OftlJ®-^- K 

£j&dSU ^^ttSL/jWJflJ^- K^I&CTP IWfBy 10 
* >*aWcLT#EE3>^-* 1 2^>£tS*mffV2^ffi 
EE**V d c_c om*:-St4 i 7Kffli*JEV 2 <D 

[0285] pwMwai^- f\ ia^nfty®^- 
i:tp i*y»y>f >*r»3g-t*c:t, pwm ■ 

SKJECTP HftlfBy-f >«r*36-r&ifc^*Si-*o 20 

[0 2 8 6 ] ±EUi5V\Tli, »E3W<-^ 1 2 cott 
»*SV2*fcffiU *<0«BlLfcaajlEV2'* t «ff 
it^V d c_c omt:^^.i: ? K"7 >f - K^y ?$IJ*fi)£ 

2 ^coA.^mBEV 3 £*£fcB U ^Otfcffl L/:A*1EV 

3 4:#JE=i * 1 2 Ki5ltaWfl=SEJft*fc K*o*v> 
Tat»^*LfcB3»*ffV 2^1E^V d c_c omC 

il 0C^f7D«f t-h<7)^f 1 a, S2ri* 30 

[12 2 i:$f7n-f t- FO^f 7yS20Uf 7 

[ 0 2 8 7 ] *«|OJB»4Ui5V»Ti±, SBfcOjg 

S3 H*3v*TKlBLfcJ: ESiimiKBOffijSTBS: 
&ttSU *03»HlL^aaETBU3S-^v»rtta*ilBBO 

ailEJEV b 1 2^<7)A^imJEV 3tL 

TffifcWEV 2 *W*U ^<0*jS^ Lfcffi*«E V 2 
mEit^V d c__c omi:4SJ:^:7-f-K/^ 40 
BltU^o [HI 6C^f70-f t- h 

^f-^Slb, Sic, S2^'i2 2C^t70- 
hco^-r 7 ys 2 0 t ? y.S 2 1 ii^P^Uif 
A?ti/:7D-f^- HwS£oT|ga«flE«:a3iJSffV 

[0 2 8 8] Ktt^»lB4 (H^VEKftKH 

*IE«l««li, H2 3 U^-J-^e-^IEifc* 
tl00Dt^-?tU^H23 «:#ffilT> 

^ 3 1 0 O^itlDL, *-^Ktt* 50 
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Ml 0 0<7)^iJ«)^®3 0 £f!HJ«l3£fi3 0 DKftAfcfcO 

■c*»k -f-ojfiti, *-?mm%iW: \ 0 0 kWtT*^ 

[ 0 2 8 9] fcfc, 3>7 !r >*C 2ti, SE^>^-^ 

1 2*feOiI«*EE*^- KN 1. N2£^LT§tf, 
*^**tfc**«BE*¥«MtLT-f 1 4 0*fc 
^-T-f 3 1 i:t«8t4o * fc, 

2 4 t±, ^-^MMCRT 1 S:"«UiLTiPJai««3 0 
D^asSI-^o £<bK, -< 1 4 l±, ftlj®1^1t3 
0 D^bOff PWM I U:IoVT3>f>f C2^ 

[ 0 2 9 0] -f 3 1 t±, >r 1 4 tBi: 

fltflfc^feft&o *LTv 4 3 1 fttlffl)£C3 

OD^^Oif PWM1 2CloVT, ^>f>tC2 
co g^mJE * XSlKEE 8E» L T * - * M 2 £ 
IM&-U itPWMC2t:ioVt^ ; e-^M2« 

8I±. 3Sa-=t-^M2 0#ffl^8EtL*-t-^«atMCR 

t 2 *&ffiL-r»iftisii3 o D^m^i-^>o 

[ 0 2 9 1 ] ftJ®g® 3 0 Dii. E3MKRB3&»e>fl>aJ:tJ 
SUV 1 ^lE-t*/-^- r0**5>£*t> »tt3>^-^ 
1 2 c0A^iM'JOEi±V 3 ^WE-fc^ — 1 l.*»5>$*t* 
-=e-^mijfLMCRT 1 , MCRT2 *-tft-r*t«8E-fe> 
f- 2 4, 2 8-3ft»?>S»t, * 1 2 

EEV2 (1-ftfc>*>, 1 4 , 3 1 ^OXSl 

J±) Sr*E*>-9— 1 3^^>Stt, h^^Ji-frltTR 

1, T R 2 i3 i: l>* — ^ H]$e3&M R N 1 , MRN2*n 
»ECU*<bft*t*o * IT, $IJ^1^M3 0 Dti> mE 
VK M1EV2, ^-^IIMCRTK h^^Ji 
^itTR 1 iS^lF^-^EHEttMRN 1 H£o'^T, ± 
2L^fti:J: 9 ^ * 1 4 ^SE-^-^M 1 *rSE 

®-r^> k 1 4CONPN h7>v^^Q3 

-Q 8 7f>/W»t4/:^ffl?PWM I 1 

££J&L, *0^jftLfc«-»PWNf I 1 1 4 

[ 0 2 9 2 ] S/c, WJfB«S3 ODii. HJEV 1 , m^J 
«EV2, *-^S»MCRT2^ h;^^ITR2 
isirTt-^ISeSfcMRN 2 H^o*v>-C, ±^L/.:^ft 
i:J: »5 >/n'-^ 3 1 rt*3»*-*M 2 *|g»1-& t § 
i:^f>^-^ 3 10NPNh7>y^^Q3-08«r^ 
7f V^lSt^/^Of^PWM 1 2^rML, * 
^)ttL/:if PWM I 2 «r-f ^ 3 1 ^titfjt 

ho 

[ 0 2 9 3 ] 5<bH, $1Jtfil^m3 0DU, 1 
4 S/ct±3 1^X8E*-^M1 t/:liM2 SrffiKffS t 

mjEv ) , msmjEv 2, ^-^iimcrt 1 

(i/;liMCRT2) , h;^ft*lTRl (4/:l±T 
R 2) iS^V^-^IUeKMRN 1 (4fcliMRN2) 
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t-gcf^T, ±&Lfc*i£KJ: 93-E3>'<-* 1 2<0 
NPN h y> V?s £ Q 1 , Q2Sr^^7f > ^tUf^l" & . 
/:^OfifPWU ^MltM^ * 1 2^ttl^ 

[ 0 2 9 4 ] SfcK, 3 0D«i. ■iMIiRC 

i/:Mff P.WMC1, 4fellS!a*-^M2*«*« 

2*£j*U *04*Lfcff*PWMC 1 ifcliOTP 
WMC 2 i*tl* r tl'( 9 \ 4 3 10 

l^i±J*1-£o C<7)*§£\ ftiJ«)gS3 0 Dii, 

WD«:4SSLtftE3>^-n 2^£fc;tJ-r*o 
[ 0 2 9 5] ^ tc. ftU8PgS3 0 Dli, v^fA'J U 
-SRI, S R 2 *^>-T&^^C0«-?-S E«r£j£LT 

[ 0 2 9 6 ] U2 4 JrfeBLT, 0DI±, * 

h*?«MP#ft3 0 1 Di5J:VWER»«l«l#S3 
0 2 D£^fr 0 h;v?$U$)#|£3 0 1 Dii, 20 

^IIMCRTI, 2, Ml/^Ji^ilTR 1, 2,^6- 
^BteJSMRNl, 2, !EVl^J:C/aiMJ±V2i: 
SoVtffpwMI 1, 2 fcfejftU **L-Fftr >f > 
^-n4, 3 1 ^asitSo 4 fc, hn>*«MiP 

0 1 D(±s mEEV K tttf3«EV2. 
MCRT1 (SfcfiMCRT 2) , F^^SMTRl 

(SfcliTR 2) i5 J:ir*-*EUEftMRN 1 (3*1* 
MRN2) tZ^o'v^T, ItPWU^«l, -?-<7>£j£ 
L/:ftPWU^M3>^-^ 1 2^tt5il1-4o 

[ 0 2 9 7] KEK%Mft#a3 0 2 Dii, 30 
^il 0 0 Drt*JS»£;lxrt:' W^V 7 K 
«S»**«[a^»J»*- KCAo/: ^ fc ^^1-fl-^RG 
E*tt«ECU*fc$it&fc. «*PWMC 1 , 2&£ 
(/ffPWD^^ffil, *04jSU«PWMC1, 

2 fc'**L-F*L-f 1 4 , 3 1 ^mt} L, HtPW 
D*r#E 1 2^\h~ft-fho 

[0 2 9 8 ] H2.5 *#BILt, h;u^W»#S 

3 0 1 D(i. -=6- * h ^^fWJ»#a3 0107^ - FV< 

? * 5 2 £ -7 ^ - k/< y * mE*g^«js 

S5 2 DCfti/:4OT* »3 > ^(O^t. * h 40 
i«^g3 0 1 ^Crt.^c 
[ 0 2 9 9 ] ^-^«l«lffl»*E«»»4 0(±, #E=> 
1 2 0tt5^?mi±V 2, ^-^IffiMCRT 1 , 
teXlf h ^Ji-^filT R 1 KS-^vTXai-*- *M 1 <7) 

SMCRT2> 33 XZfhfrfli'frmTR 2 J:S^^t$ 

Xs •=&- * h /i/^WPf8 3 0 1 D(i, WJtLfcXSt* 
-^Ml 4 fcl±M 2fflcomJE^^f >/<-^SPWMOT 
g£ft8M 2^&*>-r* 0 50 
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[0 3 0 0] 4 >/N'-^fflPWMll^M4 2 it, * 
E££tt*i:, ^0$it/:lEt:l^^titPWMI 

-^fflpwM*t»»4 2ii, *-?mwmi&mKm 

*»4 O^^X8E^-^M2fflOSE*$*J*fc, 
£tt*:SEKgo'v>T<I-?-PWM I 2 t4SlT^>/N' 

3 i^m*i-^o 

[ 0 3 0 1 ] 4 >/<-*XA«E»***«5 0I±, h 
J^ffittTR 1 fcitf-t-^EJCSMRN 1 (ffcti 
h^^^fllTR 2i5«tO r ^-^®^S5cMRN2) CS 
^TtEft*Vdc_comtiWL, **>8t*L*: 

g&5 2 D^ffitli-^o 

[0 3 0 2] 7^f-KA 7 ^lE^«fgi52Dli, 
*E3 1 2 Otb^mJEV 2 > flEEJg^V d c_ 

c orru ^-^SteSkMRN 1 fc^tf h Jl^^fiTR 

1 CS^tXI^-^M 1 OiW^E- K^feiliL, as 
»«EV 2, KEEJi^-V d c_c orru ^-^Hte»M 
RN 2:teJ:£/h;u*^^HtTR 2 CS^v^t®^-^ 
M2^)iS ; e-K^t&o fit, 
«BEifr***»5 2 Dt±, ^L/:»-^Ml, M 
2^>ftlJffl!^- KUJCBtTP URIAH*** >fc*5feU 
SfcSeLfcP Ifl«9*M >^T7^ - K^y^MSPi: 
&tf2>7>( - hV*y^«ff«-*V d c_c o m_ f b £ 
ItLTra-f ^-it»M5 4^m*-r^o 

[ 0 3 0 3 ] 12 6*#flBL-C, 7 -f - K/<^^«E*& 
^iS^:^ 5 2 D ti, 7 >< - K^N' y ? «E}f^«J(» 5 2 
COl**- Kfl3e»5 2 0 K«5c«B5 2 0 

**»J([«5 2 CtKli:t*4o 
[ 0.3 0 4 ] MlflP*- KflJefflS 2 0 DtcJstt^WJttl-t 

2 0 Dti, ^PIe&MRN 1 isj:^ h^^lt*1ST 
R l K^nTStaL-*- *M 1 ^tiJffll^- Kil«L/: 

ilMHlTR 2 i:ioVtH : e-^M2 cotUifil^e- K^r 
±a L /effete J: *)&Hhi-2>o *LX, W»*- K«sg 
»5 2 ODJi, ^tiJL^Xa^-^Ml, 
-Kcio'^T2o^^-^Ml, M2^ffi:*tt 

[ 0 3 0 5 ] J: 0*#»UI±, KA36B5 2 0 

D ii, eiJW^e- K*95c«5 2 0 fc H'£ «fc -9 icBI 2 1 

TiSiK hA/^«*«TR 1 feiV* — ^SIESkMRN 
1 (4fcl± Hu^Jt-frliTR 2i5J:O f ^-^IH(E»MR 
N2) *n«BECU^<bS»t&i:, ^coSrtt/j h }i 
^filTR 1 is J: C/-=e- ^0e5!cMRN 1 (i'tzltYfrp 
Jt-frffiTR 2^i^-^0gWRN 2) ^'77^ 
SJ4RGN 1-RGN 3 oy»i**L^-fi' 4 *i& L 
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[ 0 3 0 6] ^ifu^-^M 1 (OmW*- Kt 

Wf^e-KaWMEU £3t*-*M2<D1W1iP-*--Kfc L* 
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l, M 2 L t* 1 *:St i ^: 9 

[ 0 3 0 7 ] 
[^1] 





^e— £ 2 








PflM^5Si$ra>=AP : 'J> 


,jx + /jv 


1 




a«SM«W=AP: 




2 




tt»l«W=AP : X 
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aK8MTO=AP: * 






2 




aaew»]w=AP : *p' 




3 








. 4 


*EJB««=AP: * 


PNMSKftlfflJ^AP : 'h 




3 




iMB«Wl=AP: * 




4 




5E#«W=AP: :* 


* + * 


5 



[0 3 0 8] SH Hisv^r, " A P" li % P I fM{9^<< 
>*S*-rt:*&<0£-EE=i >yx*-? 1 2 K 43 *t * S £l Ktt 
£Srfo ^LT, PWM«M(-=e- Kl±, SftggMTAPrt* 

£ D Cl*U4, ±.iE L 4 •? K , ^iS^-^Ml (ifctt 
M2) OfMSP-t- K^PWMWX*- h\ aKIHM**' 
- h\ is ilfffiJBttlW^- K^JB#«»ib&Uf¥^ # 30 

1 20N PN h 7 > v** Q 1 , Q2£* 
>A7t4^r+ .VTJB*JS«4fi< fc*0-C, PWMflJ 
»*-Kl4, !MlAP«t/hM, aKWHIffl-* 
-K14, tJSI)APmt>»), K*4. 

[0309] £aL-=e-*M loftijffll-t- K 

jFPWMMIB-*- K-C*&»-fr % 53I J E-^M20WI 
Kfc LTPWMWfB*-- h\ h\ i5 

OftUW-t- K#*<i-fiiPWM«liP*- h\ aSeWWJffl 40 

h\ 43J:tfffi»ffltt*- KT**fc «*SS»A 
P14, fiiftL, r/h + /hj , l> + *J &4tf M> + 

[0310] s*:. ^at^e-^M i <nmw£- kjwme 
K^tL-ptLPWMMim*- k. asw»j«)^- 



[0311]-$ hiz y ^-^M,l (DMW*- F**JE 

[0 3 12] tLT % Wf»*- Kflse«5 2 0 Dl±, « 
^SEBia p nafe-^v^r 2 oco^ca-t- 1 , M2^ft 

^iav d'cttPi >ft5E»5 2 4— m*i- 
[0313] 4 *)Mm*)izi±, mm*- Kflsgns 2 0 

Di4, ^i£^e-^M 1 454t/35^- ^M2^*Uffll' : e- 
K^PWMl^-K-CiitS, fl^SCMDl^^ 
fltL, *04jRLfcf*SCMDltK8AVdctt 
P I fflWYJ >ifcSg»5 2 4 -tib*1-^o 
[0314] tfc. ftlimi^- Kfl5E» 5 2 ODIi, 2St« 
-t-^M 1 <Dm®*~ K35 f PWM«»^- KT*0> ^ 
8K-=e-^M2 0»Jffl!^- K^asmow*"- K-C*^>fc 
4 fcli3Sfc*-*M 1 OfflJffll^- K^aSSHWW^e 
-KT-*»), XSK^e-^M 2 0»J»^e- K^PWM$iJ«l 
K-e*>-5>i: «*S CMD 2 t4J8U "tcDZL&L 
L^e-?-SCMD2 t^iAVd ct^P liw«iy^> 

[0 3 15] $^tc, WWrE- K«fi»5 2 ODlis ^ 
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£ffi^e-*M2<DftlJiS)*- K^ffiJglWW*- FT*& t 
4 fc«±3Saft-=e— 1 45 4tf£ffi*-*M2<afMf» 
^e- F^flgEWMflU*- K"C*&fc &x $ £l4£8£-=e- 
^ M 1 Ofty®*- FjWE*«I*I*- KTiOs SSfc*- 
^M2<oM ; e- KiFPWMMW*- VX-JbZt m 
fSCMD3^ML, *o£jELfc«-S-SCMD3fc 
RSAVd cUP IW»y-f >ft3c« 5 2 4 -^*1- 

[0 3 16] S fefc, Ffl5c» 5 2 0 Dt4, £ 10 

«L*-^M 1 F^iSJEPWW*- KT*»K 

Xffi*-*M 2 K KT**fc 

S/jllSifc^-^M 1 OfflW*- FtWEBWW*- 
F-e*5, £«*-*M2C0iW«)*- F^agSWfWJfB^e 
-■F"C*&tS, ffSCMD4^ML, ^<0±/£L 
fc«#S CMD'4 tiiAV d c fc fe'P I SUSP*''* >ft 

[0 3 17] £ fee ftijft^e- FflS&fflS 2 0 D14, X 
ffi^e - * M 1 is 4 tfSMt* - * M 2 <tf M» F ***EJg 
«IW*-K"C*&k*, «*SCMD5*:^JiEL, -to 20 
ML/:if SCMD5 kKSAV dc^P HM»r 

>ft3e«.5 2 4 -m^j-r^o 

[0 3 18] P I ®mY<< >«fc3E»5 2 4 <4, IW»*- 
F*95E»5 2 0 D**fe£tffc«-S-SCMD 1-SCMD 
5K&CTP Iffllftiyf > >PGi5.fctf»jfr 
yOIG) Sr^T, tii^mJEV 2 CO 7 <f - K'< ? * 
WIWfcJB^&P I wy-f >=$rft^-r^o 

[0 3 19] PI«»y-<>*5E»5 
2 4 i4, ftljftl^e- F*PJ5gffi5 2 0 D^feff-^S CMD 1 

£5:tt&^> p i ><DTtfi& : kmii>'h2 < u 30 

ftllffll*- Ffl3c«5 2 0 D^feS-^-S CMD 5 

p i wiw^-y ><DTtm*mi>±£ < irajiiE 
V2W7^ - f^* ?mw^m^z> P HWJfflTW 

ttSfrfcS^te, r 1 J — r 5 J i:W^TP I wtaiy 

[ 0 3 2 0] -t LT, P I »J»y>f >ftSc»5 2 4 14, 
KSA V d c t , ft^L/:PI WlSpy 4 > * P I «IW 
t?5 2 5^*L, P IMHS5'2'5li, PI«i^ 
> >PGi=s4tfit#r<> I G) > 40 

Vdct« ( 1 ) t:ftALT7 -f - Yrtv *«JEtf<fr 
V d c_c om_f b ^SKLTfa-f^ -)tg£&« 

[ 0 3 2 1 ] 1212 7 ^t.ilT, *E3>^- n 2C 

[ 0 3 2 2 ] tttfW***- M"&tx P IWJ8P*''f 
5e»5 2 4I4, P I«y«py^ >«r»JHMtHtt£1-& (* 
r y -fS 3 0) o CKDJ*^, P I mWY<4 >i*5e»5 2 50 
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4J4, iDWffit LT PWMWi^ - Kffl^P I M»^^ 
>*W£tZo 2 1 its SE-t>t- 

SB 5 O^^OIES^V d c__c omt SrStt, 

d c_c omtiiiMEV 2 t«I»«r*»LTK 
iAVd c fcfllUP*- F«5E«5 2 0 D^tU^1"^o 

[0 3 2 3 ] »J»-=e- K«3c«5 2 0 Di4, ttfflECU 
H*-^@CaMRNl, 2 45 4lf h^Ji^jitTR 

1, 2 fcftlt, *^**tfc*-*0(E»MRN 1 , 2i5 

4tf h**liMHiTR i , 2i:iovt5S : e-^ 

1, M2co^-^OWJfflI^- KttfcttJL (^T77"S3 
1) , L^SS*- *M 1 , M2 0WJ®-=e-F 

;:gd^r, 2oo$I^-^Ml, M2^IJf9 : e 
- KfcS**"*-* (gfSCMDl-SCMD5(0^fn 
*) fe4*LtP I >ftSE»5*2 4^m^i" 

[0 3 2 4 ] P'lW»y-f >ft5£§8 5 2 4 14, fflfip-*- 
F*PJ5e«5 2 0 D^fe^f-f-S CMD 1 - S CM D 5 iz 

* (Xf 7^5 3 2) o 

[ 0 3 2 5 ] £43, *r 3 1 H4$v>T, ftUftl^- 
Fflse«5 2 0 D«±, J:»)"*#»CI4, B2 2t:St7 
o-f f07xf 7yS2 1, S2 3, S2 5K43tt 

[0326] 7f77'S 3 2 60^, ±2LWf 7 7*S 
9-S 1 l^HS^tL. #JE^>^*-^ 1 2<7)dit)lE 
V 2 14, d c_c omC-Stii: 9C2o 

[ 0 3 2 7 ] ^0^, 7/S3 TsTV-f 
S3 l-S32i5J:^f -^S9-S1 1 

[ 0 3 2 8 ] 443, WW*- K*IJSe« 5 2 0 DI±, X» 
t-^Ml", M2 0aj^U6»3ft*ffl31^»4*tS, 
f^^^^v^-^co^j^^e- F ^ 2oo3£iffi^-^M 
1, M 2^0»Jt»^- Ft*0^LT t 4 v^o 

[0 3 2 9 1 ttz. ^e-^IEK^Sl 0 0 DKiS^T 
t4, 3ltfi05Bffi2 tc43V^T3i^L^4 o C 

1 2^(OAJtEV 3 ^r^ffiL, •tO^ttiL^A* 
EJ±V 3 tftE3>^-^ 1 2 H^tt*«BEffi*¥t ^ 
g-2v>T«*S:ftfcas;&«EV 2^mJEii*V d c_c 
omi:^J:^:7^ F^<7 ^WJf^) It fc 4 
tj|^> {H 1 0 t:^f7 o-ft-hO^f 7*/Sl a, 
S 2^ T H3 2 7 ^f7D-ft- hco^x-yyS3 0<h 
7.x 7 7*S 3 1 t OHICJ* D-f-ir- h His 

[ 0 3 3 0 ] $ feK, ^e-^litb^S 1 0 0 DU43^T 
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Kat*»Bort»is«;R b is j: ^m^ma v b 

*0>**5>}t«iK«JE V b ^#JEr3 W<- * 1 2 ^(7)Ai) 
S£V 3 t LTiii^mffV 2 SrStJtU ^OiSU L 
^mJEV 2sWlff«*Vd c__c omM4J:^:7^ 
- M-^UJPLTt Hi 6J:*t7 

o-ft-hO^r-^Sl b, Sic, S2rt f H27 

1 ^OflBKif A$tL/:7D-ft- McS£oTttS£mE 

[ 0 3 3 1 ] S-fcK, *^*IEt&SB 1 0 0 DK±5v>T 
ti. e»+'<S*-^«2fflHiR(br. 3«Jtt±-C*o 

[ 0 3 3 2] jttt^JBffi 4 tc J: fttf , ISKlftM l±, 
^-^OMfS^e- FttfciHU *0*UL7tW«l*- K 
i:I*t5P I MfljW >*7 4 - F^y ^ffiJ®)<0P I 
«WI» y > t ftg L T ffl » «E riHSEEJi^ K * J: 9 K 
tt«WE* t> m»*EE^O*JER* SrHOfBi" & WJW3MS: 
fcfflx.*4>T, *-*OftlJ$)*- Fri*3MfcL*:tt*Ti 

[0333] mmcomm 5 ] h 2 8 **bk lt, hjs 

o Jfcffil 5t:U CJEKIftttB * fig x. * - 9 %m'$tW 1 

0 0 Eli, 1 0 0<DMmgiWi3 O tftuai 
§SS3 0 EKftx-fc&OT*^ -^-^IEEj 

ski o o tmcT$>2>o 

[ 0 3 3 4 ] 129 «r#JHLT, MMiKS 3 0 Eli, M 
M13 oo^e-* h^^«fBfS3 0 l 
*»J«)#g3 0 1 EKftx-fcfc^T* *9, ^<0>ffe(i, All 

[ 0 3 3 5] h^^i>Pf83 0 1 Eli, 

1 2 (7)ffiMEV 2 Ugo*^T<f-S§-PWM I ^MLT 

S3 0 1 Eli. -^-^lUE&MRNfc XI/ hJl^JMHI 
TRKScf^TSfffi-t-^M 1 <D®m*~ FfcUMBU 
^0&aJL££ffi[*-*M 1 OOTJP*- FUJSIST, ffi 
^mJEV2C0*7^- F/<y^««l*l45»t4P IiSl^ 
>**5£U *»o x ^-o&SeLfcP I MWr<< >^th^ 

❖ Vdc_c omi:-St4 J:^ *ctt»«BE«rm*SE 
V 2 S/:^of f P WU Lt ^ - ^ 

1 2^ffi£i)-£ 0 

[ 0 3 3 6] 113 0 *#H8LT\ Wi^ftUSP^K 
3 0 1 Eli, Y)\>9mW^WL3 0 \<D? << - V 

v *«EE»^?H3MR5 2 fc"7-f - F^y ^ 
SB 5 2 Elcftx-fctcQT**), ^Oltfcli, -t-^h;^ 
»JW¥S3 0 1 tBLTftio 

[0 3 3 7] 7^-K^y^lEM»»»52Eli v 
* ©Hk&M R N£ X Zf Y ^*!itfMIT R IC^o'^T 
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xat^e^^M i Ft±aLfc*ffi m»<om 

isctp iftufsr-f > atmr* >p g±s 

> I G) SrfeSeU toftgLfeP 1$]®^ > 

^tti^mEEV 2 OR»^l£i:TW»Lr*k»M4P I ftJ 

T7^ - F'<? ^KJE^V d c__c o m_f b 

[ 0 3 3 8] El 3 1 LT, 7 <f - F/<y *«E» 

10 ^SfS5 2 Eli, »J»^- FWefflS 2 0 ^ 

521t, Kffc2£*ll»f«5 2 2 t> «BEKS*J£«5 2 
P I »Jffly>f >&;£Sfl5 2 4 A b s PI«J»S5 
2 5 t £^tr 0 

[ 0 3 3 9] mW*~ F*J56«5 2 0, i^S^5 2 1 , 
8Mt*flHr« 5 2 2 , 5 2 3 £ X VP I 

«»S5 2 5 Kov*TI±; JiJ6Lfcfc43 0r*&o 

[ 0 3 4 0] P I f$mr<< >ft3E8S5 2 4 Ali", ftUfflJ^E 

- F«5e«5 2 0 i>-h<O^M^-9U 1 F£ 
T^tm^r (OTSCM1-SCM3W^W) 

20 ^T^-^M 1 OfrtflUr- FtCJECfcP I^Jffliy^ 
>^ft^L, ri>o N ^^L/:PI$liai^>^E 
K*fl36»5 2 3 *»e>0«*GUP P GHLD, G DW 

^>o ^-LT, P I mfflYJ >ftSe»5 2 4 A(i> ftSL 
fe*»tt4P I ^Jffiiy^ >£P I MftP»5 2 5^mtii- 
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